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FTER careful investigation, Father Hubbard chose 
Collins as the outstanding radio equipment. A Collins 
32G, 40 Watt Transmitter was selected by the ‘Glacier 
Priest”? to contact the outside world during his year and 
a half stay on bleak, frozen King Island in the Arctic. 
From there will be transmitted scientific reports, 
weather data and news stories. This region is the birth- 
place of the Arctic’s fiercest storms, and is a most rigid 
proving ground for a transmitter. The expedition will 
be convoyed by the United States Coast Guard Cutter 
**Northland,”’ which has likewise been Collins equipped 


for broadcasting. 


COLLINS RADIO COMPANY 


CEDAR RAPIDS, IOWA 
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NE of the most important actions of the 
Board of Directors of the League at its an- 
nual meeting last spring was in instructing the 
Communications Manager to coérdinate a study, 
along engineering lines, of the possibilities of 
making a better planned use of our bands. With 
the advice of the division directors he is to form 
a group of collaborators, then digesting the avail- 
able ideas in this field with the aid of the technical 
staff of QS7’,, and reporting the results to the 
Board for its meeting next year. 

There is growing amateur recognition that for 
improvement in our operating position we have 
now to look within our own structure of alloca- 
tions. Technically we have made marvelous 
strides in more stable transmitters and more 
selective receivers. There is still room for tech- 
nical development in ’phone operation but there 
seems to be very little more in sight to give c.w. 
additional relief by technical means. However, 
there is an increasing feeling that much could be 
accomplished by a more intelligent use of our 
present assignments, particularly in the form of 
an engineering system for the use of our bands 
for different purposes. 

Our present allocation system is not a bad one, 
but it must be admitted that it has “just grown.” 
We commented on this subject on this page last 
October. It all revolves about the fundamental 
theme that it is rather foolish of us as individual 
amateurs to insist that any amateur ought to be 
permitted to use any frequency at any time for 
any purpose over any distance. Certainly we all 
enjoy our rights and our liberty of action, but it 
seems quite possible that a few mutual conces- 
sions would improve the operating lot of every 
one of us. 

Suppose the day had two hundred and forty 
hours and you had a kilowatt of c.w. and ’phone 
on every band, and nothing else to do but oper- 
ate. Suppose you were thoroughly acquainted 
with conditions on every band, and knew all the 
separate “gangs.’”’ Suppo e you accumulated a 
lot of ideas as to the best purposes for each band, 
and just where each branch of our service could 
best work. Then suppose that you were absolute 
dictator of amateur radio. How would you em- 
ploy the bands, what branches of amateur radio 


would you put in each, where would ’phone go, 
and so on? This is a fascinating subject for every 
serious and well-informed amateur. It is well 
worth a lot of study. There is no particular reason 
why we should be bound by anything that has 
happened in the past. Some rainy Sunday after- 
noon when the power has gone off you might 
draw yourself a picture of the amateur bands in 
their harmonic relations and do a little “‘suppos- 
ing.” 

Isn’t it a little absurd that our various ’phone 
bands are not in harmonic relationship? What 
about the possibilities of some sort of an interna- 
tional agreement in the I1.A.R.U. to subdivide 
the DX bands so that foreigners would be in 
some portions of the bands in which we would 
agree to refrain from transmitting, so that we 
could work them without interference from other 
W’s and VE’s and XE’s? Certain bands for relay 
traffic, to be sure. Places for Army and Navy 
drills. Perhaps definite assignments for QRR 
work. Some rules against employing busy or DX 
bands for cross-town work. A scheme to minimize 
b.c.l. interference from Class B ’phones. What 
to do with 1715-1750? Deciding whether be- 
ginners ought to be “confined” somewhere during 
a probationary period. Providing not only for the 
distinction between ’phone and c.w. but for that 
between traffic, rag-chewing, emergencies and 
experimental work. And bearing in mind all the 
time the desirability of harmonic relationship 
between the different sub-bands used by the same 
kind of service. Remembering, too, the difference 
in ranges and how these vary between day and 
night and from season to season. 

This is to be the field of study of the Commu- 
nications Manager’s new group. It seems to us 
the most pressing problem, and at the same time 
the most interesting one, of our day. Leaning 
heavily on engineering considerations, and di- 
vorced from “amateur politics,” it ought to yield 
us some important suggestions. Perhaps it ought 
to be a continuing study that would go on from 
year to year, polishing up its plan as changes 
take place in the art. At any rate, we are making 
a start and we shall soon see, as the Board’s 
minutes say, “‘whether the idea has large future 
value or not.’”’ We think it has. K. B. W. 
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S. Paley Amateur Radio 
1936 was presented to Walter 
WSDPY, at a presentation 


lunel Waldorf-Astoria Hotel in New 
York 24tl 

Tl originally announced in the 
Dees 6 issue of QST, is being presented 
annu Mr. Paley, the youthful and bril- 
liant t of the Columbia Broadcasting 
Syst t individual who, through ama- 
teur the opinion of an impartial Board 
of A yntributed most usefully to the 
Ame! ple, either in research, technical 
dev r operating achievement.” It is 
open t iteur radio operators in the United 
St ida. 

r} tation ceremonies, which were 
bro the entire C.B.S. network at 
2:30 ed with tributes to WSDPY and 
amat is a whole. The principal address 
was fon. Anning S. Prall, chairman of 
the F.t e Mr. Paley, Mr. Stiles, and K. B. 














WALTI rILES, JR., TUNING UP THE BIG RIG 
AT W&sDPY 


W ging secretary of A.R.R.L., were 


ils r. Prall’s address is of such general 
inte tis here reproduced in full: 


M Ir. Warner, ladies and gentlemen and fellow 
to participate in this tribute to the 
an tors of America. 

I t to-day is being presented is not only a 
re roic services of an individual. It likewise 
ay! pment and progress of a great service; 
‘ importance to the nation. The con- 
t s to the radio art is not confined to 
ney communication Since the early 
und basements of thousands of in- 
erved as laboratories from which 

e technical improvements. 
first transatlantic transmission in 
» movement developed rapidly. Soli- 
me city became linked through the 
r fellow amateurs in other communities 
t preceding the World War, the develop- 


W8DPY Wins Paley Award 





ment of amateur activity was so rapid that inevitable conflict 
developed with commercial and governmental radio activities, 
But by this time there were several thousand amateurs linked 
together through numerous radio clubs and, although not 
highly organized, they were able to gain a place in the radio 
spectrum, when in 1912 the first comprehensive federal radio 
law was enacted. 

With the establishment of the American Radio Relay League 
in 1914 by the late Hiram Percy Maxim, the amateur groups 
were able to expand and survive under new regulations that 
necessarily followed the rapid development of radio. So suc- 
cessful was the encouragement given to amateurs during this 
formative period that, when America entered the World War, 
amateurs were able to provide some four thousand trained 
radio operators to the military service. This gave the United 
States the most competent radio corps of any of the nations 
and they unquestionably played an important part in attaining 
victory. To-day wherever the American flag flies, there are 
radio amateurs whose technical qualifications and equipment 
meet the conditions of the licenses. Only last week an applica- 
tion was received by the Federal Communications Com- 
mission for a license to an operator in Wake Island. Many of 
you will recall that a licensed amateur accompanied Admiral 
Byrd to Little America and the programs originating there 
were re-broadcast over the facilities of the Columbia Broad- 
casting System. There are now licensed amateurs in all the 
states and territories. We have to-day approximately forty- 
seven thousand amateur radio operators licensed by the Com- 
mission. They are definitely an important part of the American ; 
radio system and constitute about three-fourths of the ama- 
teurs of the world. They stand ready as a reserve corps, these 
emergency sentinels of the air, to perform whatever service { 
the nation may require. Peacetime emergencies find them 
ready and competent to discharge important duties, and in the 1 
event of war this nation would again have trained personnel 
which would provide the most efficient communication corps 
of any nation in the world. 

As Chairman of the Federal Communications Commission, 
I wish to assure the forty-seven thousand amateur radio I 
operators of this country of our sustained interest in their ( 

t 
c 





problems and their continued welfare. The Commission has 
always maintained and I think will continue to maintain a 
liberal attitude toward the amateurs. We recognize that the 
service they have performed and can perform in the future is 
one of our country's great assets. We will continue to encour- 








age the development of the amateur movement. I wish to iy 
tender my congratulations to Walter Stiles, Jr., of Pennsyl- f 
vania, whose conspicuous service during the disastrous flood n 
of March 1936 has brought him this distinguished award | 
And through Mr. Stiles, I desire to salute the thousands of c 
other amateur radio operators who have from time to time 
rendered similar distinctive services. b 
. , , fle 
Following this address, Mr. Paley presented a , 
replica of the award to W8DPY, with a citation 4 
th 
al 
President Roosevelt Congratulates ge 
WsDPY ec 
The following is the text of a telegram received a 
from The White House Walter Stiles, Jr., fol- ga 
lowing announcement of his winning of the Paley ge 
award: } ‘ 
“I have learned of the splendid services you 1a 
performed as an amateur radio operator during co 
the flood emergency of March 1936 and desire to 
congratulate you upon the fine work which you an 
accomplished. What you were able to do in aid of sti 
the flood sufferers emphasizes how important the 
continued development of amateur radio activity me 
is to the best interest of the nation. dir 
‘Sincerely yours, Franklin D. Roosevelt.” Sti 
Go 
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of the performance record which had earned him 
this outstanding recognition. Stiles, in acknowl- 
edging the trophy, stated that he did so “‘with 
great humility” and the feeling that it was being 
given him “merely as a representative of the 
great army of hams whose world 
knows no boundary and whose proud- 
est and happiest moments are when 
they are able to alleviate distress and 
disaster.” 

Thereupon Mr. Paley entrusted to 
Secretary Warner, on behalf of the 
A.R.R.L., the permanent award, of 
which the League is to act as perma- 
nent custodian. In doing so he said 
that he had “long looked forward to 
this opportunity to honor your splen- 
did organization, which is doing such 
a continuously constructive service in 
the field of radio operations and which 
has given to present-day broadcasting 
much of the stimulus responsible for 
its tremendous growth and develop- 
ment.’”’ Warner, in his acknowledg- 
ment, expressed the gratitude and ap- 
preciation of the amateur fraternity 


tem, and congratulated WS8DPY. 





were down. It was eventually delivered, but in 
the meantime a meeting of the local Coudersport 
Red Cross chapter was hurriedly called and a 
relief expedition organized. By 6 p.m. large 
quantities of medical and other supplies were 





WILLIAM S. PALEY, PRESIDENT OF C.B.S., PRESENTS HIS AN 
to Mr. Paley and the Columbia Sys- NUAL AMATEUR RADIO AWARD TO WALTER STILES, JR. 


W8DPY, 1936 WINNER 


= ; . Stiles has a replica of the award in his hand. The ‘a rmane _ - ard, a 
Selection of Stiles for the award massive man-size affair of striking beauty, is on disp 


y at A.R.R.L. Hq., 


was made by a distinguished Board its permanent custodians. The design is due to Ale xander Calde or, inter- 
ms nationally recognized young American sculptor and foremost exponent 


of Judges, comprising Rear Admiral of the new 
Cary T. Grayson, chairman of the 


American Red Cross; the Hon. C. 


“mobilist” school. Ie is made of bright stainless steel, and 
typifies a lightning bolt, radio antennae, and world-wide amateur com- 
munication. Other of Calder’s works are on display at the Smithsonian 
in Washington, John Herron Art Institute in Indianapolis and the New 


P. Edwards, director of radio for the York Metropolitan Museum of Art. 


Canadian Department of Marine; 

the Hon. Anning S. Prall; Dr. J. H. Dellinger, 
chief of the Radio Section of the U. S. Bureau 
of Standards; and Professor A. E. Kennelly, 
professor emeritus of electrical engineering at 
Harvard University. Stiles, who was originally 
nominated for the award by the A.R.R.L., was 
chosen from a total of 40 nominees. 

WS8DPY’s selection for the award was on the 
basis of his performance during the March 1936 
flood emergency. When on Wednesday, March 
7th, of last year the Allegheny River reached 
flood stage at Coudersport, his home, he decided 
that a major flood emergency was in the making 
and, being a member of the A.R.R.L.’s Emer- 
gency Corps, he started assembling his portable 
equipment. This consisted of a National ACSW-3, 
a re-vamped Collins 4-A transmitter, and a 
gasoline-driven 5-kw. generator and associated 
gear. Throughout that night flood traffic was 
handled at the permanent station, this operation 
continuing until 9:30 Thursday morning when 
an urgent plea for aid came from an amateur 
station at a C.C.C. Camp near Renova, Pa. The 
message stated that Renova was isolated and in 
dire need of food, clothing and medical supplies. 
Stiles attempted to telephone the message to the 
Governor at Harrisburg, but the telephone lines 


packed on a C.C.C. truck, with WS8DPY’s 
portable rig on top, and the party set off. 

The 68 miles of dirt road from Coudersport to 
Renova skirt the river all the way. Few who 
watched the rescue crew depart from Couders- 
port expected them to reach their destination. 
For miles the road was covered with flood waters. 
Bridges were out; they were replaced by im- 
provised planking. Washouts threatened from 
below, landslides from overhead. Temporary 
roads had to be dug out of the mountain sides. 
Yet at 1:30 the next morning the party arrived 
at a point only five miles from stricken Renova. 

There a mountain landslide had washed the 
road ahead into the river. Stiles got out of the 
truck, took off his clothing, and plunged into the 
swift, cold current to seek a possible footing for 
transporting supplies and radio equipment on the 
backs of the crew. Finding no bottom, he climbed 
out and blazed a trail around the landslide over 
the steep mountain slope. By 5:00 a.m. the crew 
of C.C.C. boys had carried the radio equipment 
into town on stretchers; and by 5:30, after 
pouring water out of the cabinets and setting up 
the gear on the Y.M.C.A. steps, W8SDPY was on 
the air. 

(Continued on page 76) 
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Recording Ultra-High-Frequency Signals over 
Long Indirect Paths 


\ Description of the Receiving and Record-Analyzing Equipment 
By Ross A. Hull* 


Part Two** 





Hull's story of his work in recording ultra-high- frequency signals and the re lationships he has observed 
between their behavior and the prevailing air masses constituted the first part of this series. Now we have the 
lescr yn of some of the equipment, presented in the 7! that others will look it over, plan something similar 
an rt recording some available u.h.f. broadcast signal (of which there are now plenty). In articles planned 
for th trly future Hull will discuss some of the problems of calibrating the equipment and will outline some 
»f ci uantitative results obtained.—EDITOR. 











N ] I of this series we suggested that in- routine two-way communication. On the other 
n of the refraction field in ultra- hand, it can be every bit as intriguing as the 
uency transmission was a study in’ more conventional ultra-high-frequency work 


which t mateur could make invaluable contri- and, without any doubt, is more likely to result in 
butio1 e repeat the suggestion that prolonged a contribution of general importance to the art. 
obser preferably recording—of_ ultra- We continue, then, with the description of the 
high-fi y signals received over long indirect equipment used in this particular program with 
paths us parts of this country and other _no suggestion that the apparatus is in any way an 
parts world would be of very great value, approach to perfection but merely offering it as 
part f these observations were studied in the outcome of much practical cutting and trying. 
conjur with meteorological soundings made The original receiver used for recording W1XW 
witl es or balloons somewhere in the was a conventional SRR superregenerative re- 
gener nity of the path. It is, of course, a ceiver fitted with an r.f. stage and the audio 
subd imateur activity which may seem output driving a rectifier type voltmeter in- 
at fir to be not nearly so much fun as__ cluded in the photographic recorder. This receiver 


proved fairly satisfactory for 
recording the modulated sig- 
nal transmitted but it had 
many faults. In spite of the r.f. 
amplifier stage, heavy rain, 
and more particularly, ice on 
the antenna and transmission 
lines still influenced the loading 
of the detector sufficiently to 
upset its sensitivity appreci- 
ably. Also, the frequency sta- 
bility was inadequate, tuning 
having to be checked at least 
four or five times each day. 

In spite of these weaknesses, 
this set-up provided us with 














FIG. 1—A PLAN VIEW OF THE CRYSTAL-CONTROLLED ULTRA-HIGH- some eighteen months of con- 
FREQUENCY RECEIVER BUILT ESPECIALLY FOR CONTINUOUS | tin ecordin ‘th rela- 
nt uous recording with re 


tively few periods that had to 


A lo r temperature-controlled crystal is used to insure freedom from . . 
requen This means, of course, that the receiver can only be retuned to be disregarded because of mis- 
another s requency by changing crystals or by retuning the complete i.f. tuning. The only difficulty was 
ampl ev ~ * 


that the equipment could not 
be left to look after itself for 

more than half a day or so. 
°° Part this series appeared in the May, 1937. The logical development was to use crystal 
lene control in the transmitter and some type of 
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superheterodyne re- 
ceiver. Preliminary ex- 
periments with a con- 
ventional receiver indi- 
cated, however, that i 

unless an exceptionally wi 

broad intermediate fre- 5 oy 
quency amplifier was 
provided, the instability 
of even a carefully- 
built oscillator would 
result in much more 
serious tuning errors 
than had been experi- 
enced with the super- 
regenerative rig. In or- 
der to preserve a favor- 
able signal-noise ratio it 
was decided to use a 


Wheres: 
| Am 





FIG. 2—UNDERNEATH THE CRYSTAL-CONTROLLED RECEIVER 


The crystal oscillator and doublers are located at the right lower corner. Immediately 
above that section is the input r.f. amplifier tube mounted below the chassis to provide 
simple isolation of the grid and plate circuits. The row of jacks provides a means of 
rapidly checking the plate current of each tube in the receiver in the interest of quic 


cea > band if li fault-finding. The meter used in this work may also be switched into the a.v.c. circuit in 
narrow band 1.1. AMpli- = order to permit visual monitoring of the signal level. 


fier providing a crystal- 

controlled oscillator and appropriate frequency 
multipliers. This arrangement, with a simple 
constant-temperature oven for the crystal, 
proved eminently satisfactory and all our record- 
ing receivers are now planned along these lines. 
The resulting apparatus is relatively complicated 
but the reliability of its operation justifies the few 
extra hours of work involved in its construction. 
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The receiver used for 41-Mc. recording consists 
of a simple glass tube converter (a 6C6), the os- 
cillator grid being driven from the output of a 6D6 
doubler excited from an 89 Tri-tet oscillator- 
tripler using a 7250-ke. crystal. The output from 
the crystal unit is therefore of 43.5 Mc. and the 
intermediate frequency resulting is 2500 kc. 
This i.f. frequency is fed to an HRO receiver 
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LI Recorder input 


FIG. 3—THE CIRCUIT OF THE INTERMEDIATE FREQUENCY AMPLIFIER AND DETECTOR SECTION 
OF THE CRYSTAL-CONTROLLED RECEIVER 


C), Co—15-yufd. ultra Midget condensers. 
Ci —0.0 Ll -ud. paper condenser. 
C,—0.01-ufd. paper condenser. 
C5;—100-pufd. mica condenser. 
Co—250-uufd. mica condensers. 
C;—250-uufd. mica condensers. 
Cs—0.01l-ud. paper condensers. 
Co—10-ufd. low-voltage electrolytic condenser. 
Cio—0.25-nfd. paper condensers. 

Ri: —0.5-megohm, \-watt resistor. 
Ro—350-ohm, '4-watt resistor. 
R3s—500-ohm, 12-watt resistor. 
R4—50,000-ohm, watt resistor. 
R;—2000-ohm, \4-watt resistor. 


Re—15,000-ohm, I-watt resistor. 
R7—50,000-ohm, \-watt resistor. 
Rs—250,000-ohm, -watt resistor 
Ro—1 megohm, \-watt resistor.” 
R:90—30,000-ohm, 1l-watt resistor. 
R11—20,000-ohm, 10-watt resistor. 
Ri2—2000-ohm, 2awvatt resistor. 
Ri3—1000-ohm, variable resistor. 
Ri4—2000-ohm, 2-watt resistor. 
Ris—1000-ohm, Il-watt resistor. 
Li—6 turns No. 18 enameled wire,'.*¢-inch diameter. 
Le, Ls—8 turns No. 14 wire, %-inch diameter. 
The i.f. transformers T:, T2, T3 are Sickles iron-cored 
1600-kc. transformers. 
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CUIT OF 
JUENCY 


being a triple detection super- 


ther 


receiver, 
ng on the same frequency, has a 


used for simul- 


r converter and crystal oscillator 


standard 


broadcast receiver 


lifier. In this case, the crystal 


into these jacks and so to make the necessary 
connections. 

The output circuit of the receiver includes a 
plain diode detector which supplies a.v.c. for the 
three r.f. amplifiers and audio voltage, driving a 
6C5, for monitoring purposes. The circuit used for 

operating the recorder is 








56 of vorrowed directly from the 
cs 4tdet. HRO. It is a bridge ar- 

Cs rangement with the piate 
Ce current of the two if. 
amplifiers on one arm and 
the screen current of the 
RFC three r.f. amplifiers on the 
other. Not shown on the 
circuit is a double-pole 
double-throw toggle switch 
with which the 1-mil meter 


l4 











is connected either in the 








vet variable. 
[ variable. 
t variable. 
ondensers. 
condenser. 
condenser. 
condensers. 
watt resistor. 


THE CRYSTAL OSCILLA- 
MULTIPLIER UNIT IN 
PAL-CONTROLLED RECEIVER 


; 


I-watt resistors. 


'4-watt resistor. 


8 enameled wire on a l-inch diameter 


>? d.s.c. 


no turns spacing. 
? wire on a %-inch diameter 


no turns spacing. Tap 5 turns from 


I4 wire, S¢-inch inside diameter, self- 
with turns spaced to occupy 1% inches. 


turns from top end. 


if wire, 


cupy 1 inch. 
pe 100 choke. 


sen that 


%-inch diameter with turns 


the difference fre- 


er of 1500 ke. 
{ il-controlled receiver used for 
» Me. is shown in Figs. 1 to 4. 


plate current measuring 
circuit or in the a.v.c. 
circuit. In the former position, the meter is 
shunted to give a full-scale reading of about 15 
milliamperes. 

The crystal section of the receiver, shown in 
Fig. 4, comprises a 6F6 Tri-tet crystal oscillator 
with the plate circuit tuned to four times the 
crystal frequency. The two sections of a 6N7 are 
then used as doublers to provide an output on 58.5 
Me. The i.f. amplifier is tuned to 1600 ke.—the 
frequency difference between the output of the 
crystal unit and the 60.6-Mc. signal. 

The only problem in setting up the receiver is in 
adjusting the if. amplifier to the desired fre- 
quency. This calls for an accurate knowledge of 
the transmitted frequency, the frequency of the 
crystal used in the receiver, and requires an 
accurately calibrated test oscillator for the i.f. 
alignment. The procedure would be considerably 
simplified if a variable-gap crystal holder were 
(Continued on page 78) 
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nit FIG. 5—THE ANALYZING EQUIPMENT USED TO REDUCE THE RECORDINGS 
cur- OF ULTRA-HIGH-FREQUENCY SIGNALS 
n the The recording is driven through the “console” affair in the foreground by a phono- 
‘ ; graph motor geared to an appropriate driving roll to give a driving rate 60 or more times 
of that at which the original recording was made. The trace is followed manually and a 


contact is caused to run across a series of metallic segments cut in accordance with the 
calibration of the receiver. These segments are in turn connected to relays and eventually 


sert to the clocks. A full description is given in the text. 
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The See-Saw Noise Silencer 





Applying an Electronic Gate to Improve Signal-Noise Ratio 


By B. S. McCutchen* and D. A. Griffin,** W2AOE 


HE subject of noise silencing in radio re- 
ceivers is a very lively field for discussion 
and investigation at the present time. The 
disclosure of the system developed by QS7’s 
technical editor over a year ago aroused wide- 
spread interest in both amateur and commercial 
circles. The amateur is not alone in a desire to 
minimize or eliminate one of radio’s most annoy- 
ing handicaps, noisy reception. Hence the present 
scramble in the laboratories throughout the coun- 
try to improve existing means of noise suppres- 
sion and to develop others if possible. 
Through an inadvertent “leak,” unauthorized 
publication of an elemental version of this circuit 
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of rapid negative pulses which are used to bias 
the injector grid of a 6L7. The output of the i-f. 
stage is controlled by the amount of this negative 
voltage. If the voltage is large enough, the tube 
is cut off completely and a hole of silence takes 
the place of a pulse of noise. 

It has also been found that satisfactory noise 
silencing can be obtained in a circuit arranged to 
pass the desired signal voltage without distor- 
tion, but which will not pass that portion of a 
noise pulse which exceeds signal amplitude. For 
convenience a circuit of this type is known as a 
“gate.’’ The reason why such gates produce good 
results is that while signal energy is continuous, 

excessive noise voltages 
are generally of very short 
duration though fre- 














- 6cs quently of very great am- 
+ plitude. Hence if noise 
_ voltages are reduced to 
C signal amplitude, the ratio 
I S, wR -* “till y rz. of signal energy to noise 
Shy "se |? Too L_jufafafele , " energy at the output of 
Hi G | 45v . , the gate will be very favor- 
— = = | Pe “ able. This gate action is 
ion www c “ te 2222e7— ww {+ obtained in the _Teverse 
or ‘ i Cs babe , diode circuit which will 

* _ = now be described. 
Fig. 1 shows the “‘see- 

+6 


FIG. 1—FUNDAMENTAL CIRCUIT DIAGRAM OF 


Ri—0.5 megohm. Rz, Rs—0.1 megohm. 


Re—1000 ohms. Ro—350 ohms. 
R3—25,000 ohms. RFC—20-mh. choke. 
Ry—0.5 megohm. Ci, Co—100 ppfd. 
Rs—0.25 megohm. S 3, Ca—0.5 td. 
Re—1000 ohms. Cs—0.01 - 


has occurred other journals without either 
proper credit to the inventor, Mr. McCutchen, or 
a correct analysis of the circuit’s operation. The 
purpose of this article is to describe the operation 
of the reverse diode “gate,” to show its adaptation 
in a completely automatic circuit, and to outline 
some broad but necessary requirements in re- 
ceiver design that must be satisfied if any noise 
suppressor’s operation is to be at its best. 

As an introduction, let us review the action of 
the Lamb silencer.t As most amateurs know, a 
noise amplifier is connected to a full-wave recti- 
fier so that noise pulses are developed i in the form 








° 89 Olden Lane, Princeton, N. J. 

**10 Maple Place, Irvington, Newark, N. J. 

1 Lamb, “A Noise-Silencing I.F. Circuit for Superhet Re- 
ceivers,’’ QST, February, 1936. 


THE “SEE-SAW” SILENCER 
Ce 
Cc 


7—0.01 ufd. 
Cs—0.5 pfd. 
Co, Croo—0.1 fd. 


saw” circuit applied to a 
conventional superhetero- 
dyne receiver. It will be 
noted that the if. stage 
as well as the audio stage 
is unchanged. The left- 
hand pair of diode ele- 
ments of the 6H6 are connected in the usual 
manner and form the signal detector. The resist- 
ance Re» is connected in series with this diode sec- 
tion to serve a purpose which will be described 
later. The right-hand pair of diode elements, 
together with the anode bias battery and poten- 
tiometer Rs, form the noise gate. The pair of 
diode elements shown below the load resistor, 
R,, is helpful in keeping the gate shut in the pres- 
ence of very severe noises. The double-pole switch 
throws the silencer in and out of operation and at 
the same time prevents the discharge of the anode 
bias battery through the potentiometer when not 
in use. 

The theory of operation is very simple. The 
rectifying action of the normal signal diode builds 
up a negative voltage across resistance Ry. The 


—0.05 ufd. 
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this voltage varies‘ with the modu- 
received signal. ‘This constitutes 
Let us assume’ that the moving 
tiometer Rs; is moved all the way to 
The right-hand diode elements, 
rse-connected, will try to build up a 
tial across R. In this condition our 
ance except for the effect of Ro, 
moment we can 
lf cycle of i.f. builds 
potential and the 
of i.f. drains it off 








mately the amplitude of the received signal volt- 
ages, the results will be satisfactory. Believe it or 
not, this is the truth and it has been demon- 
strated many times in our laboratory by simul- 
taneous oscillograph and ear tests. The reason 
back of this is doubtless the fact that the signal is 
relatively continuous while the noise pulses are 
2ach of short duration. 


. 











(a 
et result being that no — ra — wie $300 
is produced, and the Io Audio a 2 
shut. Obviously, we ” i; esp "Re 
° -— ? 
er signal nor noise. - Se | 6 
; a 
pply negative bias t roy * 
: 7 ° s . oo 
he anode of the gate $f Sp 
ing the arm of the ; a 7 ; 
away from ground, a 
t the gate diode from E 
until the amplitude of ee [+ ~ Bi 
rr ‘ TC Ae "I , Rio | 
signal exceeds the irs — | rww—+—e —B 
bias potential. The —_——_-—/ ¥ 


ng is easily determined 
y simply reducing the 
quality of the re- 


FIG. 2—AUTOMATIC SILENCER CIRCUIT WITH AMPLIFIED AVC 
The 6F6 a.v.c. tube is used as a triode, with screen tied to plate. 


R7—15,000 ohms. 


begins to be hurt, 
easing the bias very 
operating in this 
gate diode is kept out 


C;:—100 pufd. 

Co, Cs—0.5 pfd. 

C4—10-20 pfd., 50-volt 
electrolytic. 

Cs—0.1 yfd. 

Ce, C7r—0.01 pfd. 


Ri —25,000 ohms. 
R2e—50,000 ohms. 
R3—15,000 ohms. 
R4—0.5 megohm. 


Rs—I1 megohm. 
Re—1000 ohms. 


Rs—25,000 ohms. 
Ro—100,000 ohms. 
Rio—See text. 

Ri: — 250,000 ohms. 
L—B.C. type filter choke. 





during normal signal 
t the instant a noise pulse of ampli- 
s of the signal carrier comes in, the 
goes into operation and balances out 
f the noise pulse which is above 
thus preventing it from being de- 
to an audio pulse. 
of Re is to handicap the signal 
so that when noise pulses bring the 
nto operation, it will have a little 
ts end of the see-saw. In practice it 
that the effect of this resistance is 
s it not only improves the degree of 
but also makes the setting of the po- 
ss critical. In most cases a value of 
is been found satisfactory, but this 
ome extent on the particular receiver, 
iggested that a range of values from 
lred to several thousand ohms be tried. 
ce Re handicaps the signal diode, in 
f very strong noise interference the 
will win out, and a positive resultant 
will tend to be built up across the 
R,. To overcome this condition, the 
le is connected as shown across the 
nee. Obviously this will drain off any 
tential. 
| elimination of noise by the circuits 
this article depends on the truth of 
ption that if the amplitude of interfer- 
voltages is “chopped down”’ to approxi- 


AUTOMATIC NOISE GATE 

The automatic circuit shown in Fig. 2 is the 
final arrangement to be discussed. In the man- 
ually-adjusted circuit, if the bias voltage that 
“delays” the reverse diode is set so that it passes 
a signal that is producing a rectified voltage of ten 
volts, for example, across the diode load resistor, 
the receiver will block if a signal capable of pro- 
ducing 20 volts is tuned in unless the reverse 
diode is biased off further. If this is not done the 
reverse diode takes control of the situation, the 
direction of the a.v.c. voltage is reversed, and the 
receiver goes dead. This same difficulty occurs 
with the i.f. type of silencer without automatic 
control, unless readjustment of the threshold bias 
of the noise rectifier is made. 

Several modifications of the basic circuit have 
been made to overcome this necessity for con- 
stantly adjusting a silencer control in addition to 
all the other controls found on the modern re- 
ceiver. The circuit in Fig. 2 seems to provide the 
best performance of any of them. The first de- 
parture from the circuit shown in Fig. 1 is that 
the signal diode is reversed. That is, the negative 
half of the incoming signal is rectified. The second 
is the use of the plate and cathode of a triode tube 
as a diode with the grid acting as a control of the 
“diode’s” effectiveness. This gate diode is given 4 
small starting delay by the positive potential 

(Continued on page 56) 
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A Fundamental-Reinforced Harmonic- 
Generating Circuit 


Efficient Frequency Multiplication for Four-Band Output 
from a 3.5-Mc. Crystal 


By John L. Reinartz,* WiQP 


HY it should be customary to use the 
oscillator tube as a frequency multiplier 
from the crystal frequency to the second 


and fourth harmonics and the amplifier tube as 
only a doubler, I do not know. To prove that the 
ordinary frequency multiplier can be just as 
effective as the oscillator when it comes to higher 
harmonic generation, I tried it out with the cir- 
cuit combination shown in Fig. 1. The results are 
such that with a 3.5-Mce. crystal in the oscillator 
one can obtain enough output from the frequency 
multiplier at ten meters properly to excite a 
following ten-meter amplifier. 

The circuit is unique in that we make use of the 
power-output capabilities of the crystal-oscillator 
circuit not only to excite the grid of the harmonic 
generator, but also to supply additional power 
over that obtained from the harmonic 
generator (up to the value of full load 
for the crystal-oscillator tube) to keep 
the harmonic generator going at the 
higher-order harmonics, such as the 
10th, 11th or 12th. The ordinary fre- 
quency multiplier gets a “kick” from 
the exciting source only once every 
second, third, fourth, etc., cycle of its 
output frequency, depending upon 
the order of harmonic being taken 


monic generator in the usual way through a 
coupling condenser, and to bias the grid of the 
driven tube to twice cutoff as would normally be 
done in any class “C” stage. The next step then is 
to couple the plate coil of the crystal oscillator to 
the plate coil of the harmonic generator. It will be 
found that proper phasing of the two tuning 
systems is required; one way it will work and the 
other way it will not. The amount of coupling is 
determined by the load that the crystal oscillator 
can carry, and should be adjusted to make the 
oscillator tube take ‘normal plate current. 

Since with fixed bias the harmonic generator 
takes no plate current when not excited, it follows 
that as the crystal oscillator goes to work the 
plate current of the harmonic generator rises. The 
current goes through the usual dip when the plate 


807 


’ Output 
Cc 


s 





























from its plate circuit. When the multi- 
plication is great, the oscillations in 
the plate circuit die down or de- 
cay in amplitude between funda- 
mental pulses, thus limiting the 
output. With the arrangement shown 
in Fig. 1, additional energy is supplied 
to the output circuit between the fun- 
damental plate-current pulses caused 
by the exciting grid voltage, thereby 
raising the output at the harmonic 
through the addition of normally- 
unused energy available from the R,’ 
crystal oscillator. Output can be 
obtained at even and odd harmonics equally well, 
and 10 watts output at 10 meters is to be expected 
using an 807 harmonic generator and an 802 
crystal-oscillator. 

The circuit arrangement really is quite simple. 
It is necessary only to excite the grid of the har- 


* 176 Wadsworth St., South Manchester, Conn. 











Ci—1 pufd. per meter (80 pufd. for 
3.5 Me.). 
Co—1 yuyfd. per meter (100 ng 
e 


max. variable suitab 
3.5 Mec. and higher fre- 
quencies). 

C3—100-uufd. mica. 

C4, C5—50-pufd. variable. 

Ce, C7, Ca, Co—O.01 pf. 

R2—50,000 
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FIG. 1—THE FUNDAMENTAL-REINFORCED HARMONIC GEN- 


ERATOR CIRCUIT 


semiwariable. Set slider to 

give rated screen voltages 

on tubes used. 

for R3—5000 ohms, wire~vound. 

Li—26 wh. for 3.5-Mc. crystal (30 
turns No. 18 s.c.c. on 114- 
inch form. 

Le—Adjusted to give resonance 
with 1 yuufd. per meter on 
desired harmonics. 


ohms, 25-watt, 


tank is tuned to the fundamental frequency or 

any harmonic. For instance, should the tank 

circuit of the harmonic generator be capable of 

tuning continuously through the 8th, 9th, and 

10th harmonics of the crystal frequency, a dip 

will occur in the plate current as the plate tuning 
(Continued on page 82) 
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ing from a ragtime lattice tower made 

ym furring strip and tobacco lath, to a 

niature of a broadcast-station vertical 

has been used as an amateur antenna 

Some are extremely ingenious, practical 

und inexpensive; some stay up seemingly by 

fait one; some are inexpensive to build but 

dif t to raise; some are expensive to build but 
eas) raise; and so on. 

vening quite a few months ago we had a 

visit with W6GWX in his shack at 


\ ONE time or another just about every- 
i 





n St., Malden, Mass. 





A New Kind of Skyhook—The Ladder Mast 


Simply-Constructed and Easily-Climbed Tower 


By James Millen,* WIHRX 


Pasadena. In fact, it was a very pleasant visit, 
and as the evening progressed, Mac decided that 
the problem that had been worrying him for many 
weeks previously, namely, that of getting another 
pulley and halyard attached to the top of his 
home-constructed lattice mast, was really no 
problem at all! He would just climb right up on 
the lattice work, as if it were steel instead of red- 
wood—which he promptly proceeded to do with- 
out mishap. All of which leads up to the reso- 
lution that we made upon examining that same 
tower in broad daylight the next morning—that 
if ever we were to be so aristocratic as to have a 
lattice tower of our own, it would be one that 
could be climbed without requiring the particular 
brand of inspiration used by W6GWX. 

And so last summer when we built a tower at 
W1HRX to support a “signal squirter’’ inspired 
by observation of the result being had at W5BDB, 
it was a most rugged affair with a conventional 
ladder firmly bolted on one side and with a large 
platform and railing at the top. 

But now we have been intrigued by the Quist 
articles and Ross Hull’s admonitions into taking 
a whirl at “‘V’s.”’ Fortunately, a tree was ideally 
located at the end of one leg and our big tower at 
the apex, but just nothing but small birches at 
the remaining end of the proposed “V.” Of 
course, we could have set an undressed flag pole, 
a 4 X 4, or something of the sort, and guyed it— 
but, no indeed, it was just too good an opportu- 
nity to try out the construction of an unguyed 
affair—after the nebulous design that had been 
slowly taking form in the back of our head ever 
since that eventful night in Pasadena, and which 
began to crystallize when we examined the stack 
of ladders at our local hardware store last sum- 
mer, while selecting the one to bolt on the side 
of our main tower. 

But why say more—the accompanying illus- 
trations and captions rather succinctly tell the 
story of our latest attempt at mast construction! 


TOP—THE FIRST REQUISITE IS A HOLE ABOUT 
THE SIZE OF THE ONE SHOWN IN THIS PHOTO- 
GRAPH 

The ladders will later be spliced together to make the 
mast. 
CENTER—THE FOUNDATION, READY TO BE 

FILLED WITH CEMENT 

The anchor strips are spiked to a triangular frame to 

keep them in position during pouring. 
BOTTOM—READY TO TAKE THE MAST 

The bottoms of the ladders later will be Lolted to the 

anchoring strips. 
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SPLICING AND 
PAINTING 
Twenty- and _ ten-foot 
ladder sections are bolted 
together with angle-iron 
strips (the bend in the strips 
is 120 degrees). 


* 


THE BOTTOM SEC- 
TION IN PLACE ON 
THE FOUNDATION 
The plumb bob is an 


essential to keep the mast 
exactly vertical as its con- 
struction goes up. 


SOME USEFUL POINTERS 

The first step in the erection of the mast is 
the construction of a suitable base. The hole 
for the base should be at least three feet deep 
and three feet square, preferably larger at the 
bottom than at the top. 

Cement economy can be achieved by using 
quite a few rocks in with the cement. Before 
pouring the cement and placing the rocks, the 
steel inserts for attaching the ladder to the 
base should be put in place. A tr:angular frame 
of 2 < 4’s was found quite practical for this 
use. The steel inserts were attached to the 
ends of each of the 2 x 4’s with a spike. The 
entire assembly was then placed in the hole 
and carefully leveled. Care must be used in 
shoveling the concrete into the hole and in 
throwing in rocks to see that the alignment of 
the inserts is not disturbed. 

For inserts we used standard building irons 
as stocked by most building supply companies 
for tying masonry walls to timber frames. 
They are iron straps approximately 14 inch 
thick, 114 inches wide and 2 inches long, with 
4 crow-foot end for anchoring in the concrete. 
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READY FOR THE 
ANTENNA 


With reasonable 
loads, this type of 
mast does not re- 
quire guying until 
heights of forty 
or fifty feet are 
reached. It’s a snap 
to climb it. 


While these supports were quite ample for our particular 
mast, we feel that on a higher mast it would be well to use 
much wider strips for this purpose and to have them extend 
quite a distance farther up each ladder leg than in our case. 
In an unguyed mast of any appreciable height, there is 
considerable strain on the corner posts at the position of 
attachment to the base, and a large overlap between the cor- 
ner posts and the steel inserts, consequently, is very advisable 

The cement base should be given ample time to harden 
before starting the erection of the tower; three or four days 
is not at all too much. If any old iron wire, steel re-enforcing 
rods or other such material is handy, it is wise to throw a few 
pieces into the hole while pouring the concrete. 

In some sections of the country it is difficult to obtain the 
shorter length ladder with parallel sides; that is, one in 
which the top rung is not 
shorter than the bottom rung. 
Also, it is sometimes hard, we 
find upon inquiring at different 
Boston hardware stores, to get 
10- or 15-foot ladders that are 
exactly the same width as the 
~ 5 20-foot ones. We solved the 
; problem by buying only 20- 
foot lengths and cutting them 
ry . into the required sections for 
“> | staggering the joints. If the 

nm mast is to stay i i ] 

f ay in service a long 
time, it is strongly recommended 
that heavy plates and bolts be 
used in the assembly, so that if 
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UP WITH 
ANOTHER 
SECTION! 
The author rec- 
ommends a lines- 
man’s belt for this 
job, although he 
doesn’t seem to be 
wearing one. 
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neglected 1 allowed to rust, it will be many 
years in re ng a dangerously weak state. 
The tower is first completely assembled on the 
ground, painted, and all parts carefully num- 
bered; then all but the bottom section disassem- 


bled. (A enient time for painting is when the 


tower has been pre-assembled; then, before dis- 
mantling it for erection, the different sections can 
be numbered on top of the paint. We made the 
mistake « imbering first, disassembling, paint- 
ing, and trying to fit the pieces together 


when the tower was half in the air!) The bottom 


sectior ily up-ended by two people and 
bolted to the base inserts. If necessary, 
thin s} n be driven under some of the corner 
posts t g the entire unit truly vertical. A 
plumb bx pped through the center is the most 
practical to determine when the mast is 
proper!) | up. When the lower part is prop- 
erly lined ind rigidly fastened, then proceed 
to add « ider at a time, as you climb spirally 
up the ly. Always advance the suspension 


point of the plumb bob as you add another unit, 
djust its alignment. Incidentally, 
e a belt, rope with the right kind of 


and car‘ 
be sure t 


knot, o1 r means of securing yourself to the 
tower d his process, so that both hands are 
free for ning bolts and hauling up additional 


ladder Don’t, however, indulge in the 


trick attr ed to W6ZH. As his friends know 
only to Herb is a most meticulous sort of 
fellow, and when, not so long ago, he wanted to 
try out urge vertical V’s for 60-megacycle 
work, he f 1 he needed another 8-foot or so ex- 
tension ne of his California telegraph poles 


Califor sed in the same sense as in “Cali- 


fornia kilowatt’’). Not having a linesman’s belt, 
he took e sash cord and carefully fastened 
himself at the top of his pole, then proceeded to 
spike in place an overlapping piece of 2 by 4 to 
give the required additional extension. Just about 
that time, he was suddenly faced with the prob- 
lem of how to get the several turns of sash cord 
out fron er the 2 by 4. We have heard that 
someone finally came to his rescue with a knife! 
Just how high a ladder mast can safely be 
carried without guys is a matter on which we 


hesitate to express a definite opinion. Maximum 


local wind velocity will, of course, have much to 
do with the matter. In our case, the original un- 
guyed 1 was limited to thirty feet, plus a 


three-foot extension to make it suitable for use 


also as t port for a half-wave vertical radi- 
ator at | y. By the addition of three guys, 
howevs eight may safely be extended a 
great dé rher. Of course if we want to work 
on the narrow factor of safety by which 


some of our friends seem to have been getting by 


for quite v years now, we might suggest much 
greater | Cost? In Boston the ladders come 
to 25¢ per foot—thus becoming 75¢ per mast 
foot. 


New Beam Power Transmitting Tubes 


Sb E success of the small beam tubes has led to 
considerable development work on the part of 
at least one transmitting tube manufacturer in 
the attempt to produce larger tubes with equally- 
desirable characteristics. This work has now pro- 
ceeded to the point where Raytheon is announc- 
ing tentative characteristics and data on beam 
counterparts of the RK-20 and RK-28. The new 
beam tubes will be known as the RK-47 and 
RK-448, respectively. A hard glass bulb and larger 
filament on the smaller tube have made possible 
increased ratings over the RK-20. These tubes 
are tetrodes, the suppressor having been replaced 
by beam-forming plates, although secondary 
emission from the plate is absent, as in all beam 
tubes, because of the formation of an electronic 
suppressor. The lack of a physical suppressor grid 
of course obviates the possibility of suppressor 
modulation, but either grid-bias of plate modula- 
tion can’ be used. 


THE RK-47 


Tentative ratings and characteristics of the 
RK-47 are as follows: 


10 volts 
3.25 amp. 
1250 volts 

300 volts 


Filament voltage 
Filament current 
Plate voltage, max. 
Screen voltage, max. ert 
Plate dissipation, max. Pa ere eee 50 watts 
Screen dissipation, max.......... : 15 watts 
D.c. grid current, max........ sada : 10 ma. 
R.f. grid current, max. 5 amp. 
Interelectrode capacities: 

Grid-plate iteaieate 0.12 ppfd, 

eee coeccvcceses eo 13. pufd, 

PE cvdanetsadietiskhvannkeds< cece 10. pufd. 


In normal operation as a Class-C amplifier, the 
grid bias at the maximum plate and screen volt- 
ages recommended above should be 70 volts nega- 
tive. Under these conditions the plate current, 
power output and efficiency are largely a function 
of the d.c. grid current. Plate dissipation is prac- 
tically constant at 50 watts at grid currents from 
1 to 10 milliamperes. With 10-ma. grid current, 
typical operation gives the following data: plate 
current, 150 ma.; power output, 138 watts; plate 
dissipation, 50 watts; screen current, 25 ma.; 
driving power, 1.55 watts. Except for the low 
driving power, these operating conditions about 
correspond with those recommended for the 
203-A. The filament places the tube definitely in 
this class, although it should be noted that the 
maximum recommended plate dissipation is 
lower. 

In external appearance, the RK-47 is like the 
RK-20. It has the same five-prong base, and base 
connections are the same except that the beam- 
forming plates are connected to the suppressor 
pin. This connection should be grounded. 

(Continued on page 90) 
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An Effective Linear Filter for Harmonics 


Suppression of Even and Odd Harmonics with an Inexpensive and Easily- 


Constructed Transmission Line 


By J. N. A. Hawkins,* W6AAR 


some of the even harmonies, generated by 

amateur transmitters fall outside the ama- 
teur bands. Therefore to avoid causing interfer- 
ence to other stations and services it is necessary 
that every amateur station provide means for 
attenuating the radio-frequency harmonics of the 
transmitter frequency. The balanced push-pull 
amplifier helps to reduce the even harmonics, 
but unfortunately it is a prolific generator of odd 
integral harmonics. There are several filter cir- 
cuits and antenna arrangements which will either 
eliminate the even or the odd harmonics but few 


Pe ‘TICALLY all the odd harmonics, and 





Transmission Line Jo Antenna 











FIG. 1—THE LINEAR FILTER IS CONNECTED 
ACROSS THE TRANSMISSION LINE, PREFERABLY 
NEAR THE POINT WHERE THE LINE CONNECTS 
TO THE TRANSMITTER 
The filter will work equally well with tuned or untuned 
lines. 


arrangements will cut out both the even and the 
odd, and they are complicated and hard to adjust. 

The quarter-wave stub arrangement shown in 
Fig. 1 represents a simple and effective answer to 
this problem. This filter is tapped on to either the 
transmission line, antenna or the transmitter 
output terminals, the latter point being prefer- 
able. The line is connected to the stub at a point 
one-third of the length of the stub away from the 
open end of the stub. Thus the arrangement con- 
sists of an 0.08 wavelength open-end stub in 
parallel with a 0.16 wavelength closed-end stub. 
These electrical lengths refer to the fundamental 
transmitter wavelength. The total length of each 
side of the filter is a quarter wavelength at the 
fundamental, so that the filter represents practi- 
cally an infinite impedance at the fundamental 
wavelength and has no effect on the desired trans- 
missions. The filter represents a short circuit of 
only a very few ohms impedance to both the even 

* 2807 8th Avenue, Los Angeles, Calif. 








and odd harmonics, and thus prevents them from 
reaching the antenna system. The stub filter 
can be used across either a tuned or untuned line 
and has no detuning effect, since it introduces no 
reactance at the fundamental or any of the in- 
tegral harmonic frequencies of the transmitter. 

The operation of the filter is quite simple. On 
the second harmonic, for example, the filter acts 
as a half-wave section, short circuited at a high- 
voltage point. This short circuit at a high-voltage 
point prevents the second harmonic voltage from 
building up and thus reflects back into the trans- 
mission line a short circuit of only a few ohms 
impedance at the second and other even har- 
monics. 

On the third harmonic the stub becomes two 
filters in parallel. The length of each side of the 
stub filter becomes three quarter-waves, so that 
the filter now represents a quarter-wave open- 
end stub in parallel with a half-wave closed-end 
stub, both of which offer practically zero imped- 
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(A) (8) 
FIG. 2—APPLICATION OF THE HARMONIC-SUP. 


PRESSION PRINCIPLE TO A LINEAR OSCILLATOR 
OR AMPLIFIER 


(A) Conventional method of coupling “‘pipes’’ to the 
plates of the tubes in a u.h.f. push-pull oscillator; (B) 


method of coupling to eliminate harmonics. 


ance (a short circuit across the line) to the third 
and higher odd harmonics. 

The stub can be practically any size wire and 
any convenient spacing can be used. The length of 
the stub will approximate 0.24 wavelengths but 
will vary slightly with the wire size and spacing. 
Thus, the shorting bar at the closed end should be 

(Continued on page 62) 





July, 1937 


19 





Candid Shots at the 1937 Board Meeting 


its § 
to re 
oper 
enac 


general counsel and unofficial photographer-extraordinary to the Board, grabbed these shots during the | 
f the A.R.R.L. Board. Names if you want them, down the columns, left-hand one first: McCargar behind . 
thews listening. Reid smiles as Gibbons expounds. Handy lays something before Vice-President Bailey. one ¢ 


em, Martin and Caveness in background. Next column: Blalack in a study, Jabs amiable. Dinnertime lull serve 
ng, Bailey, Reid, Hebert, Arledge. Cross-table luncheon talk, Stockman, Jabs, Ken Hill, Adams. Early \ 
workers, Stockman and Groves plain 
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e What the League Is Doing 





League Activities, Washington Notes, Board Actions—For Your Information 








League A.R.R.L. membership cards (instead 

of certificates) are now available to 
Notes members who prefer them and so 
specify when paying their dues. However, extra 
cards are not available for those who already have 
certificates—not until their dues are again pay- 
able. . . . President Woodruff has named Direc- 
tors Martin, Norwine and Blalack to constitute 
the Board’s committee to sponsor an increase 
in League membership, Mr. Martin being the 
chairman. . . . The Constitution and By-Laws 
of the League have been reprinted to show changes 
up to the end of the last Board meeting. Inter- 
ested members may obtain a copy upon request. 

. . The Communications Manager is busy these 
days examining sites for the new WIAW and 
making plans for the new station building, upon 
which work will be hurried during the summer. 
The Secretary is similarly occupied with plans 
for rearranging the headquarters offices as the 
League takes over the entire building in which it 
has been located. Office quarters have been 
cramped for a year, and the new arrangement 
will permit many pending plans to go ahead. By 
autumn we should have a “plant” of which any- 
one could be proud. 


The Federal Communications Com- 
mission now has before it the request of 
the A.R.R.L. Board for a change in the 
28-Mc. ’phone assignment, its proposals concern- 
ing emergency communication by amateurs, and 
its suggestion about a change in licensing policies 
to require a year of c.w. experience before ’phone 
operation. The 28-Me. matter probably will be 
enacted soon; but up to the moment of writing 
these lines no information has become available 
as to the Commission’s attitude towards the 
Board’s other proposals. . . . Lieutenant Jett, 
active administrator of amateur radio in his office 
of assistant engineer in charge of the Telegraph 
Division, has been out of the country, attending 
the C.C.I.R. meeting at Bucarest. . . . To our 
immense disappointment, Dr. Irvin Stewart, 
vice-chairman of the F.C.C. and chairman of its 
Telegraph Division, has announced that he is not 
4 candidate for reappointment to the Commis- 
sion when his term expires on June 30th. The 
Commission’s loss is here our loss, for Dr. Stewart 
has been a thoroughly competent and intellec- 
tually-honest administrator and in our opinion 
one of the most valuable men who have ever 
served the Commission. . . . B.C.L. QRM com- 
plaints are slightly decreasing in number. . . . 


F.C.C. 
Notes 


In Rule 411, the words “90 days” have been 
changed to read ‘3 months.” . . . Through the 
efforts of the League, the half-dozen W7 stations 
cited for operation during the Oregon blizzard, at 
which time the F.C.C. had a stop order on normal 
amateur work, have been given clean bills of 
health on all the major citations. However, some 
of these stations were cited for insufficient filter- 
ing, A-2 emission and similar infractions regard- 
ing the quality of signals, and they will have to 
answer on these. . . . The Commission is ex- 
amining the possibilities of holding amateur 
examinations in a number of additional cities dur- 
ing the next fiscal year—points which the In- 
spectors have to visit in any event for the purpose 
of inspecting other classes of stations. We shall 
have word soon. 


Habana The League has asked the govern- 
ment of the United States to propose 
the addition, to the agenda for the Pan-American 
conference to be held at Habana in November, 
of the question of permitting amateurs of all of 
the American countries to interchange third-party 
traffic of a nature that would not normally go 
by any paid service. The recent successful Buenos 
Aires peace conference emphasizes the commu- 
nity of good feeling existing amongst the twenty- 
odd nations of the Americas. The League feels 
that such a proposal emphasizes the common des- 
tiny of the people of the Americas and is in keep- 
ing with the aspirations of the President. . 
As was reported last month, our Board has ex- 
pressed itself on a proposal on the Habana agenda 
that the Latin-American countries be permitted 
to use telephony between 7000 and 7100 kc. 
Our Board is opposed to any ’phone operation in 
this band, but recognizes the right of the coun- 
tries to the south of us to permit telephony in this 
band if they so insist, and feels that, if it is to be 
permitted, it is highly desirable to confine it to a 
portion of the band, instead of permitting it to 
appear all through the band—as many gnashing 
teeth now testify. 


The League has enjoyed the larg- 
est quarterly gain in its history 
during the first quarter of this 
year, with a net of over $20,000 before disburse- 
ments against appropriations. The first quarter 
is generally the best of the year, to be followed 
by two lean ones. We should also point out that 
appropriations by the Board now take on very 
sizable proportions, and the funds to make them 
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\ce-Limit 
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e are provided by these initial gains from 


tions. By order of the Board, the quarterly 


ent is here reproduced for the information 


pers. 


EMENT OF REVENUES AND EXPENSES, 
LUSIVE OF EXPENDITURES CHARGED 
APPROPRIATIONS, FOR THE THREE 
MONTHS ENDED MARCH 31 1937 


REVENUES 
Terre eT $15,572.40 
z sales, OST... ......: 24,637 .12 
g sales, Handbook..... 10,996 .95 
ng sales, booklets....... 525.00 
Penn, GOS cc cccescne 12,061.37 
EE. cictncedesknent 15,272.33 
EEE SO Sant ears are 3,979 .09 
SO vscuectaaceewens 538.41 
hip supplies sales...... 3,554.91 
or 640.75 
unts received......... 416.43 
re 59 .86 
————_ $88,254.62 
i allowances......... $ 3,505.47 
and exchange........ 21.86 
ints allowed......... 529.92 
$ 4,057 .25 
srease in provision for 
lealer returns of QST... 16.58 
ee 4,040 . 67 
GE, coc dbseceneecesenseecscs $84,213.95 
EXPENSES 
n expenses, QST’........ $17,214.65 
n expenses, Handbook. 10,050.88 
n expenses, booklets. . . 1,345.12 
n expenses, calculators. 266 . 59 
p supplies expenses... 1,939 .62 
err Terr Te 23,165 .64 
rwarding expenses....... 889 .68 
lies and printing...... 1,261.03 
wincetecnandeseas 2,140.46 
e and telegraph eoeeveces 799 .76 
| uicckhnne ee 893 .37 
unsel expenses....... 260.90 
_ a rere Tee 449.09 
CG DORR. cc cccsctece 846.59 
expenses, business....... 979 .62 
xpenses, contact........ 714.20 
n for depreciation of furni- 
i equipment......... 312.80 
ations Dept. field ex- 
ee ee eee 132.29 
station expenses 13.54 





63,675.83 
sogeanésenanadaledahenbes $20.538.12 
The House so far has done nothing 
with a bill which would require 
a minimum age of twenty-one 

r the holder of any radio operator license. 
igh never intended to apply to amateurs, 
t of the bill unfortunately does. The League 
de suitable representations, and is pleased 
rt that the F.C.C. itself has recommended 

exception be made in the case of ama- 








teurs. At this writing a somewhat similar bill has 
just been introduced in the Senate, specifying g 
minimum limit of twenty-one years but author. 
izing the Commission to relax this requirement 
in the case of amateurs. This is better, but not 
quite good enough. We see no reason why age 
should be a factor in the case of amateurs who are 
otherwise qualified, and we much prefer to be 
left in our present status with no mention at all 
of an age limit for amateurs. 


C.C.LR. Word from Messrs. Lamb and Stad- 
Notes ler during the early days of the 

C.C.1.R. meeting at Bucarest is that 
everything is going smoothly enough, with no 
complications involving amateur radio. We had 
hoped that during this conference in Bucarest 
we might have a “special arrangement” permit- 
ting the exchange of third-party messages on be- 
half of the numerous Americans attending the 
conference, but the Roumanian government re- 
grets its inability to relax its traditional restric- 
tions. . . . En route to Bucarest, Messrs. Lamb 
and Stadler were the guests of the D.A.S.D. in 
Berlin, where they were most hospitably received. 
Returning, they are being similarly received in 
Paris by the Reseau des Emetteurs Frangais, and 
in London by the Radio Society of Great Britain. 


Thanks, OM’s—FB! 
Cairo The Book of Proposals for the} 
Proposals Cairo conference arrived in this 


country in early April and is in 
process of official translation. Meanwhile we have 
made our own abstract of the proposals affecting 
amateur radio and they are to be found here 
under for the information of members. Reference 
is also to be made to an item on this same subject 
in this department last month. It will be noted 
that good old Europe hands us a stiff dose of its 
usual medicine, accompanied, as usual, by at 
least one large pill from Japan. France, however. 
proposes widening our 7-Mc. band to 7500. Vix 
la france! Credit for this goes to the R.E.F., the 
only amateur society in the world that succeeded 
in inducing its government to propose widening 


Nos. 19 & 20, United States: 

In Article 1, definitions, the United States proposes a ne* 
definition for the fixed service, “A service carrying on radio 
communications between specified fixed points,” and give 
as one of her reasons the desirability of avoiding a definitio: 
that would also cover amateurs. She then proposes the it 
sertion of the following new definition: “‘ Amateur service 
the service of experimentation, self-training and inte 
communication carried on by amateur stations.’’ She give 
as her reason the desirability of making it clear that the det 
nition of the fixed service does not include the amatew 
service. 


No. 44, Australia: 

In the Madrid allocation, the frequencies 30 to 56 Mc. st 
not assigned, those from 56 to 60 Mc. assigned jointly 
amateurs and experiments. Australia now proposes 8 sub 
division of these frequencies. Her proposal would maintai! 


(Continued on page 50) 
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arrived for the introduc- 
tion of more stable equip- 
ment following the lines 
of good practice on other 
bands. 

The transmitter to be 
described in this article 
not only has real output 








and frequency stability 
on 5-meter "phone, but 
may be used on 10-meter 
‘phone as well. At this 
writing, word has been 
received that amateur 
contacts have been made 
across the continent from 
a mobile station. One 
need not lack communi- 
cation, no matter where 
he may be; even 40- and 
20-meter c.w., using a 
portable antenna, is now 
open to the ham using a 
transmitter of this type, 
although the regulations 
do not permit mobile 
operation on these two 
bands. 

The experienced ama- 
teur who has followed the 
popularity trend from the 
10 crystal oscillator to 
the 47 and then to the 
§A6 oscillator-doubler 
will not be surprised to 
learn that the 6L6 beam 
tube oscillator is rapidly 
coming to the fore. The 
fears expressed for the 
older types have dis- 
appeared, as will those ex- 
pressed for the 6L6 power 
oscillator by reason of 
careless usage. 

_It has been shown 
In several recent 





By Frank Jacobs,* W2BSL-W2XHV 


the increase each successive year since its 
introduction several years ago. The squeal- 
ing transceiver provided a wedge into the region 
of the ultra-high frequencies, but the time has 


Pie increase mobile activity has been on 





A Four-Band Portable or Mobile Transmitter 


A Compact Crystal-Controlled Unit for 56, 28, 14 and 7 Mc. 


articles! that high-power crystal oscillators do not 
necessarily entail fractured crystals. That crystals 





1 J. M. Wolfskill, 
Oscillators,"’ 


“Operating Notes on Power Crystal 
QST, Feb. 1937; 


J. J. Lamb, “Practical Survey 


of Crystal Oscillator Circuits,’’ QST7’, April, 1937. 
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FIG. 1—CIRCUIT OF THE MOBILE TRANSMITTER 


Li—10 turns, No. 12 enam- 
eled, outside di- 
ameter % inch, 
spaced with No. 
12 to occupy 14% 
inches. hes. Mounted 
inside a Bud 114- 
inch dia. plug-in 
form. 

L2—16 turns, No. 20 en- 
ameled, spaced 
to occupy Ie 
i Bud 


inc on 
1\%-inch dia. 
emg form. 

c.: 24 turns No. 
20 enameled on I- 
inch dia. form, 
close-woun 
center-+apped. 

28 Me.: 12 turns No. 
14 enameled wire, 
center-tapped, 
outside diameter 
3% inch; length I 
inch. Leave %- 
inch space at 
center of coils for 
two link turns. 
L4—28 Me.: 12 turns No. 


Ls—14¢4 


56 Mc.: 4 turns No. 

12 enameled, out- 

side diameter % 

inch, spaced to 
occupy % inch. 
Ls—2 or more turns No. 
12, diameter % 

inch, spaced to 
match antenna 


feeders. 

Tiny gs and Mica- 
Lexinnulated jacks used 
Ci:—50 uufd. (Cardwell 

Trim-Air). 
C2—25 wufd. (Cardwel 


Trim-Air). 
C3—I15 uufd. (Cardwell 


C4 —50-pp fd. i 
der (Solar). 
e text. 

Cs—0.004-uufd. mica. 
Ce—Dual 0.01 pfd. (Aero- 
vox 284). 
C7r—10-ufd. 35wolt (Solar). 
Csa—1-pfd.500-wolt(Solar). 
Co—0.1 ypfd. (Aecerovox 


484). 
Ciw—0.05 yufd. (Aerovox 
Cu—0.01 fd. (Aerovox 


(Ohmite Brown 
Devi 


1). 
Ra—20,000-ohm, 2-watt 


c 
R3—5000-ohm, l-~watt 
carbon. 
R4—25,000-ohm, I-watt 


carbon. 
Rs—350-ohm, 1-watt car- 
bon. 
Re—500,000-ohm, \4-watt 
carbon. 
R7—50,000-ohm, 14-watt 
carbon. 
Rs—10,000-ohm, 14-watt 
l-watt 
mn. 
Rio—500,000-ohm vwol- 


ume control a 
switch (Centra 


Devil). 
Ri2—250-ohm, -watt 

carbon. 
Ti—Shielded microphone 


transformer 
(UTC CS-103). 
Ta—Shielded output 
transformer, 
4500 ohms input, 





*Radio Transceiver Labs., my to + 3 1% —- C12—250-uufd. mica. 5000 ohms output 
Richmond Hill, N. Y. inches. Ri—500-ohm, 10-watt (UTC). 
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broken by experimenters who do not _ twin-triode.? Regeneration is employed here an 

r consideration to the characteristics of | the resultant output greatly exceeds the driving 
und the circuit constants is well known. input, in spite of the doubler action. Prope 

r is referred to these other sources for shielding and wiring is important in order not tp 
tors involved in successful and sane introduce self oscillation. The by-pass capacity 
peration. This article is concerned only (C4 is important in determining the degree oj 
practical performance of modern types _ regeneration. Values over 100 yuufd. may cay 


uve expense and space. oscillation, as has been previously described! ; 

rt of this compact four-band trans- The writer tried several values from 30 yufi | J 
the 6L6 erystal circuit, which employs a upward and found that the layout used requir p 
rystal. By the use of only two coilsand about 40 uyfd. Oscillation took place at about 4 a 


uufd. It is well not to approach the threshold of | tion®! 
oscillation too closely, and for that reason , | whiel 
variable trimmer is employed and is backed down | 8 tht 
to a safe value consistent with high output] di 
power. If the trimmer is not large enough a small § 0st 
fixed capacity may be shunted across it. 0.H. 
An audio amplifier consisting of a 6C5 resist. oav 
ance-coupled stage feeding a 6L6 is employed for} % 
voice or tone modulation of the carrier. A gain} "IY 
control permits adjustment for various input} &® 
levels. Average single-button microphones require 
a gain advancement of about one-third of the 
total scale for 100 per cent modulation. An inter. 
esting feature of the integral i.c.w. is the fact that ; 
the tone may be varied over a wide range to suit 
the operator, by manipulation of the same con- 
VIEW OF THE FOUR-BAND PORTABLE. | trol. ’Phone and i.c.w. are employed on 5 and 10 | 
MOBILE TRANSMITTER meters only; c.w. on 20 and 40 meters. 


stal plugs in on the front panel. 

















The reader may assume that a transmitter} 249 
employing only two r.f. tubes for four-band§ Ther 
»ondenser, outputs may be had on 40, output with a single crystal would be difficult t the Mm 
) meters. The crystal current is low com- tune and operate. Furthermore, he might believe} U8 
sonventional tuned-cathode Tri- to th 
s the latter may run from 50 to 
r.f. erystal current this oscillator 
pproach 25 per cent of that value 
traight through or as a doubler. 
idrupling to 10 meters the crystal 
highest. 
mple and inexpensive matter to 
crystal current and at the same 
quartz with a fuse. The 6.3- 
10 Mazda pilot lamps are rated 
it maximum brilliance, and 50 
stal current will cause just a 
le glow. The oscillator used in 
and transmitter has a crystal 
*h just lights the bulb when 
x to 10 meters, while 20- and 
peration give no visible indica- 
Ly be assumed to be well below 























peres. The plate voltage is 325 A REAR VIEW OF THE TRANSMITTER rate 
aie on ‘ 275 rolts The 6N7 is mounted underneath the chassis. This photograph lacto 
. natic screen voltage 79 volts. was taken during the eariy experimental work and does not show Th 
wes may be employed safely the 6C5, which was later mounted on the chassis alongside the mest 
fuse” is closely observed. inane top 
atic circuit of Fig. 1 indicates ’ either | *ase 
itput of the crystal tube is utilized for that a multiplicity of coils are required. Neither For, 
he external excitation of other tubes, assumption is true. : by f the | 
20 meters. A second tube is employed The crystal oscillator is tuned to 40 meters 5} tage 
r. implifier for 10 and 5 meters, the fa- - (Continued on page 64) ————* V6 
h-push cireuit employed using a 6N7 2 1937 A.R.R.L. Handbook, p. 273. 
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N Problem No. 5, our Hero was in need of 
| plans for an operating table which would 

accommodate the usual collection of sta- 
tionery, books, tools and the usual odds and ends, 
shich often clutter up an ordinary table, as well 
ss the receiver, monitor, etc. At the same time, 
the design had to be sufficiently simple to permit 


output : = 

& smal] J construction with ordinary hand tools. Since 
0H. is not a cabinetmaker by trade, he wished 

; resist. | toavoid making close-fitting or complicated joints. 

ved for] Of the multitude of suggestions received in 

A gain § reply to his request, we have chosen the two 

; input iesigns which follow. 

require goat tosy 

of the First Prize 

n Inter- F , 

ct that} Suggested Design for a Radio Table 

to suit By Thomas O. Crow, W6HGW' 

- om 

wt . HIS bench or table may be built by anyone 

possessing a fair degree of mechanical skill 

smitter} sd With a minimum number of carpenter’s tools. 

r-band§ There are no complicated joints to make and, for 

cult tof the most part, it is simply a matter of cutting the 

believe} material and nailing it together. A bench similar 


tothe one described has been in use at W6HGW 


aaenll 









FIG. 








— 
for two years and has proved to be very satis- 
ograph § ‘actory. It is shown in the diagram of Fig. 1. 
co The most important, and at the same time the 
nost difficult, part of a table to construct is the 
‘op. It must be smooth to permit writing with 
either | “8. At the same time it must be perfectly rigid. 
for one who is not equipped or inclined to go to 
ors by the labor of joining and gluing several boards 


together to form a top there are two solutions. 
4376 Arrowhead Blvd., San Bernardino, Calif. 
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You Do It? 


Designs for Convenient and Easily-Constructed Operating Tables: 


Announcing the Seventh Problem 


One is to buy a panel of 34-inch five-ply Douglas 
fir veneer, which may be obtained in widths of 
four feet and any desired length. It has a per- 
fectly smooth surface and makes an ideal table 
top. The other alternative is to fasten several 
fairly smooth boards together with cleats and 
cover the top with a sheet of one-eighth inch 
Masonite or Pressed Wood, which is sold under 
various trade names in different localities. The 
“tempered” variety is preferable, as it has a 
hard, almost varnish-like surface. It is fastened 
to the board top with small brass escutcheon pins, 
by drilling small holes in the Masonite along the 
edges about 6 inches apart and driving the heads 
of the pins down flush with the surface of the 
Masonite. A neat-looking edge may be secured 
by planing the edges of the boards and the 
Masonite after the Masonite is fastened in place. 
A more finished job is made by using some of the 
brass binding that is used for covering the seams 
of linoleum and tacking it along the edges of the 
table. 

The top must be supported, which can be done 
in two ways. If the landlord or the XYL will 
permit, the better plan is to build two brackets 


of 2- 3-inch material, as shown in the sketch, 


| | 
| = ———— ff etc ef — 
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Adwstable Sre/lves CALL BOOK .ce ¥ Veneer or PI 2224 
for Stationery etc O See 
<4. 7 CONTROL PANEL Moson te Dp 18 
\ MONITOR lo Fit 
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29 & 30 3 
4 on SUGGESTED METHOD OF SUPPORT 
ny screwed to | WHERE BRACKETS MAY BE USED 
| wal/ 
Baseboord a. fe iw SNES a . —— 


1 


and fasten them to the wall by means of large 
wood screws driven through the plaster and into 
the studding of the wall. In this way there are no 
table legs to get in the way of one’s feet. The 
studding in the walls may be located by tapping 
along the wall with a hammer until it feels solid. 
The studding is generally on 16-inch centers, 
hence, having located one stud, it is an easy 
matter to locate the others by a little measuring. 

If the bracket form of construction is used, it 
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necessary to stiffen the top between the 
This may be done by nailing a 1-inch 
neh piece across the front end of the 
ts, and a 1” X 6” piece across the front of 
rtical legs of the brackets, notching it so as 
r the horizontal bracket members. 
mention of fastening the table to the 
ngs forth the storm clouds, it would be 
employ the more orthodox method of 


simply cutting the material and fastening jt 
together. A good grade of pine looks well ang 
when sandpapered and finished with dark mg. 
hogany stain, it will make a table of which no 
one need be ashamed. 

Now having the table, comes the question of 
arranging for log books, stationery, spare coils 
a monitor, control panel and other miscellaneoys 
gear besides the receiver. One’s personal likes and 

dislikes enter into 





Digeorhole arrangement same a5 above 


this to such an e. 
tent that it is hard to 
plan any definite set. 
up. However, the ar- 
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" rangement shown has 


proved satisfactory, 
and it is offered asa 
suggestion. The back 
panel may be the 1% 
inch piece left over 
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SUGGESTED METHOD OF SUPPORT WHERE 
BRACKETS CANNOT BE USED FOR SUPPORT 


FIG, 2 


ur legs, as shown in Fig. 2. These may be 

f 3” & 3” material, fastened at the top 

4” pieces, and with a cross piece at 

nd about eight inches from the floor and a 

idinal brace between them, as shown by 
tches. 

e table should be about 30 inches wide, and 

t to 6 feet long, depending upon one’s indi- 

leas. For best operating convenience the 

uuld be from 29 to 30 inches above the 


suying all lumber surfaced on four sides, 
wr of building this table is reduced to a 
extent. The greater part of the work will be 








Problem No. 7 


( )' R pal has been bitten by the mobile 

bug and is all set to fix a 28- and 56- 

Vic. rig in his automobile. The car has one 

these all-metal tops and no amount of 

gument with the ex-YL has softened her 

mand that no holes be made in the 

vare. His problem is to find a complete 

n for the installation of an antenna and 

eder system. The arrangement must be 

pable of operation on both 28 and 56 

but it is not essential that the change 

one band to the other be made from 

the car. On the other hand, the 

na must serve for both transmission 

reception and some appropriate 

thod of changing over the feeders must 

provided. If any brackets or fitments 

called for, our hero will need complete 
rawings and details. 














after having cut the 

four-foot panel down 

to 30 inches. The rest 

of the shelves and 
pigeonholes may be made of 1” X 12” pine, which | 
may be bought at the lumber yard surfaced on 
four sides, ready to be cut and nailed into place 
All joints should be nailed with eight-penny finish 
nails. 

The receiver occupies the center of large space 
with the key and control panel on the right and 
the monitor on the left. The power supply rests 
on a small shelf under the table out of the way. 
The long spaces above the receiver are for spare 
coils, log book and call book. The speaker sits on 
the top shelf along with an electric clock. The 
small shelf on each side will receive stationery, 
pencils, magazines and books. These shelves may 
be made of wood, or better, by making saw cuts 
in the side pieces about an inch apart and ¥%-ineh 
deep, to receive pieces of 20 gauge galvanized 
iron which are slid into them to make shelves that 
are easily adjustable, to suit one’s convenience. 


Second Prize 
Rack Style Operating Position 
By Winston V. Bradbury, W5CIQ? 


Y solution to Problem No. 5 is shown in the 
drawings of Fig. 3. The use of the space is 
as follows: 
A—loud speaker. 
B—antenna tuner. 
C—small monitor. 
D—final amplifier. 
E—Exciter stages (two or three). 
F —power supplies (receiver supply included). 
G—receiver. 
H—log, call book, writing paper, etc. 
(Continued on page 86) 








2 1825 Baronne St., New Orleans, La. 
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56 Mc. Shoots the Works Again 


The Third Annual May Opening Reported 


meter band put on a grand May-time show. 

This business of the band opening up for 
long-distance work in May is now getting to be a 
well-established habit. It must surely be a phe- 
nomenon of definite interest and importance in 
scientific circles. Enough hams are on the job 
enough of the time to suggest that the May open- 
ing, while not necessarily the only one, is at least 
the major one. Just why this should be so is a 
question very much in need of an answer. 

The only really unfortunate thing about this 
year’s 56-Mc. orgy is that while a great many 
contacts are believed to have occurred, only four 
individuals considered the work important 
enough to be reported. This, of course, is a per- 
fectly punk state of affairs. For many years we 
have been trying to get a thorough understanding 
of ultra-high-frequency behavior and because of 
our numbers, if for no other reason, we have been 
able to do things that would be impossible or at 
least improbable in commercially-sponsored ex- 
periment. But the work itself is of precious little 
importance until it is reported and included in the 
record. Thousand-mile contacts on 56 Mc. are 
more common now than they were a few years 
ago but they are still of tremendous significance. 
We hams are simply falling down on the job if 
we fail to record every single instance of long- 
distance u.h.f. working. We at Headquarters try 
to track down every rumor in the best way we 
can but we are licked without reports from par- 
ticipants. 

Our best report this time comes from Rev. 
Hollis M. French, W1JLK. He heard and was 
heard by W9ZEQ during the late evening of May 
14. On May 15 shortly after noon, he heard 
W9UA, W9CLH and, please note, G5BY. Also 
he had a 12-minute QSO with W8QAR of Day- 
ton, Ohio. During the same period, W1JLK’s 
signals were copied by two short-wave listeners, 
one in Indianapolis and one in Cincinnati. 

The longest DX was reported by Whit. Grif- 
fith, W5CSU, operating at M.1.T. in Cambridge, 
Mass. W5CSU-1 rang the bell by maintaining 
contact for one hour during the late evening of 
May 14 with W9URO at Watertown, S. Dakota. 
It seems that the “9” was hearing several Boston 
stations, other Boston stations also hearing him. 

Kenneth A. Bishop, W1EWD, reports working 
W8RLS in Cincinnati at 11:30 p.m. E.S.T. on 
May 15 and hearing W8SQVB, W9CLH, W9UAQ 
and WORBK (the latter call a bit doubtful). 
iThe fourth report is from Owen Shepherd, Jr., 
WI1IJ who, in spite of being on the band most of 
the time and in close contact with W1JLK, failed 


Prac the third consecutive year, the five- 





to hear more than a brief slice of one unidentified 
DX station. W1IJ was using an eight-element 
directive array pointed west and both transmitter 
and receiver were in completely satisfactory con- 
dition. Whether his location-—30 miles east of 
W1JLK—explains the phenomenon or whether it 
is the result of an unfavorable angle of radiation 
from his antenna in the vertical plane is a ques- 
tion well worth looking into. At any rate, his re- 
port of negative result is really of just as much 
interest as the others. 

Our congratulations to those who had a hand in 
this work; our sincere thanks to the four gentle- 
men who turned in reports; an earnest plea for 
complete reports of all long-distance u.h.f. work 
done in the future. —R. A. H. 


Just as we go to press a fifth report arrives 
from W9RBK at Newport, Ky. W9RBK tells of 
hearing W1KBM at 1:50 p.m. on May 12th and 
working W1IWR at 11 a.m. on May 15th. 

—EpIToR 


Dixié JONES’ 
OWL JUICE 


DON’T see no sense in all this' palaver in the 

Handbook about how embryo hams should 
oughto study up and go git a license and a ham 
call of thair own. They’re doin’ ok as it is. Just 
pick one outa the book and go to it. Some of 
’em’s gittin’ nice dx for me. The latest, outsidea 
what I got already, is a card from a German 
gentleman in Muenchen and another’n from a 
Irish gentleman in Belfast who are “psed to 
QSO” which is news to me. I wisht these call 
thiefs would hurry up and git Japan and South 
Africa for me. A bootleg WAC certif oughta be 
sumpn special. 

—W4IR of the “Dixie Squinch Owl” 















Correction 


In Fig. 2 on page 54, June QST, the negative 
return between transmitter and power supply of 
the line-powered beam crystal oscillator was 
omitted. A connection should be made between 
the left-hand end of Rs and the lower end of Re 
in order to apply plate voltage to the oscillator. 

Incidentally, we hope nobody was confused by 
that type “2575” tube in the same diagram! The 
draftsman left off the bottom of the Z. 
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Note on Reduction of Distortion and Noise 


' 
} 


with Inverse Feedback 


W of our readers have disagreed with 

e of the conclusions reached, with re- 

pect to optimum inverse feedback con- 

reduction of distortion and hum, in the 

‘ribing the construction of a speech- 

odulator unit in April QST." Since the 

re all of the same nature, we have 

r publication a letter from J. R. Davey, 

119th Street, New York, which gives a 

plete explanation of the operation of 
feedback circuit in this respect: 

yn of the article headed ‘Curing Dis- 

Noise’ contains several statements 
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ve to be incorrect. The author begins 
by showing how a 5-volt third har- 
the 20-volt fundamental output of the 
used as an example is eliminated by 
iback ratio of 1:10. A feedback ratio of 
. stage gain of 10 would actually cut the 
and noise introduced in the stage to 
ts original value, and not 


it completely. (4 fund ) (2v tund:25¥. 34) 
— 4 


ithor also applies the same 
to the hum elimination problem, 


r the general conclusion that the feed- 


hould be the reciprocal of the gain 
Here again this actually gives a 
/f 50 per cent in noise, distortion and the 
1of thestage. The statement that il 
is exceeded overcompensation would 
1 that the distortion would increase, 
orrect. As the negative feedback is in- 
the noise, distortion, and effective gain 
to decrease. To get complete can- 
f the noise and distortion would require 
gative feedback and consequently zero 
ror in the reasoning is that it neglects 
as soon as the noise or distortion is 
it in the output by some means, there 


nverse Feedback Applied to the Speech Am- 
e Amateur "Phone Transmitter,’’ QST, April, 


is no longer any signal component to feed back 
and continue the cancellation. 

“There also appears to be an inconsistency ip 
that there is first mentioned the possibility of 
overcompensation and then later that the theo. 
retical ratio of gain of stage is a minimum value 
and that larger amounts may be used. The actual 
feedback ratio used in designing an amplifier de. 
pends on how much gain it is economical to lose 
how much feedback can be used without excessive 
positive feedback and oscillation at the extreme 
of the frequency range, and the amount of noise, 
distortion, or potential supply variations which 
are being compensated for. There is a feedback 
ratio in each case beyond which there is no point 
in going, either because of loss of gain, phase 
difficulties, or because a closer approach to the 
desired response characteristic would not be 
warranted. 

“The usual type of nomenclature used in feed- 
back amplifiers is given in Fig. 1. It is to be found 
in numerous publications treating the subject. 

‘‘The reduction of gain caused by the feedback 
is ———..? This is also the reduction in noise and 

1 — Ag 
distortion produced in the stage.* The character- 
istic with feedback approaches that of the feed- 


back or 8 circuit. When, as in this article, 8 = — ry 


1 : 
the factor -—as becomes 4. 


20v fund —2.5v. 34 + Sv. 3" 








2) fund) 
(+2 sv 3” 


Feedback 





(-2v fund-25v 3+) / (20¥ fund +2 5¥ 3") 





/o 





Effective gain = < =5 
FIG. 2 

2 When the feedback is negative, as is the case here, 8's 
negative.—Epb1Tor. 

3 The amount of distortion fed back to the grid circuit 
is equal to 8 times the resultant distortion in the plate cir- 
cuit; i.e., the distortion remaining in the output with feed- 
back present. The resultant distortion is the algebraic sum 
of the original distortion without feedback and the amplified 
fed-back distortion. Letting D=resultant distortion with 
feedback and d =original distortion without feedback, 


D=d+ADs 
Solving this for D, 
1—Ag 


See Terman, “Feedback Amplifier Design,’’ Electrons: 
January, 1937.—Eb1rTor. 
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The above factor is demonstrated below in 
obtaining the table given on page 47, April QST: 








Freq. Gain, no Gain with feedback ratio 
feedback (A) =j 
of 5 
A 5 5 
50 5 1—Ag - (3 :) - 2 = 2.50 
j- | S°-= 
5 
10 ao 
1000 10 iv = 3 3.33 
1- (> - 3) : 
5 
8 ‘ 
10,000 = 3.08 


8 
8 a ar a 
1 1.6 

i- (s--- 

(*-3) 

“The actual case of the author’s distortion 
example is shown in Fig. 2. The 5-volt third 
harmonic produced in the amplifier is reduced 
one-half, to 2.5 volts, but not eliminated. If AS 
should be made as high as 15 to 20, then much 


more reduction of distortion ( - and :) would 
16 21 
be obtained. I have no doubt that the amplifier as 
described works very well, but there appears to be 
no foundation for the desirable feedback ratio of 
l ” 


gain of stage 








Improving DX 


A Plan for Internationally Subdividing 
the Long-Distance Bands 


N THE course of a discussion at the last meet- 

ing of the Board of Directors on the possibili- 
ties of a “planned use” of amateur frequencies, 
the Board instructed that there be published in 
QST the substance of a proposal now under study 
in the International Amateur Radio Union. The 
proposal was made by the Reseau des Emetteurs 
Frangais, the French member-society of the 
LA.R.U. It was the Board’s desire to bring this 
proposal to all of the members of the League, 
that amateurs may judge for themselves what 
potentialities for improvement reside in such a 
plan, and what sacrifices they would be called 
upon to make to secure its benefits. 

Briefly, the R.E.F. proposes that we all con- 
tract amongst ourselves to confine our operations 
in the 7-Me. and 14-Mce. bands to certain portions 
of those bands, in each continent, keeping out 
of the other portions. In these other portions we 
would then find the amateurs of other continents 
free of interference from our own fellows. It is an 
idea that has often been discussed but on which 
no action has ever been taken. The present plan 

(Continued on page 84) 


W3FAR Wins 28-Mc. Contest 


HE 1936 A.R.R.L. 28-Mce. Contest winner is 

Mr. John J. Michaels, W3FAR, of North 
Wales, Pa. The power input at his station was 
kept under 50 watts during the entire 12 months, 
and during March 1936 was kept at 5 watts with 
results comparable to those at any other time, 
showing the predominating influence of trans- 
mission conditions (rather than power levels) in 
determining successful commu- 
nication at 28 Me. 

It will be a pleasure to send 
W3FAR the bronze medallion 
Achievement Award given by 
the League in token of his out- 
standing ten-meter work through- 
out 1936. The scoring in the 
competition depended on a 
weighting of 50 per cent for 
QSO-points (one per each 100 
miles of completed contact), 25 per cent for de- 
velopment-research work reported, and 25 per 
cent depending on weekly condition reports to 
Headquarters. The standing of the four leading 
participants speaks for itself: 








Call Total QSOs (60 maz.) Research 
Egqpt. Reports 
(25 maz.) (25 maz.) 
W3FAR.... 88.6 38.6 (10,664 pts.) 25 25 
WS8JFC.... 61.0 50 (14,170) 10 1 
W3BRZ.... 53.1 10.3 (2,700) 20 22.8 
W9HUV 47.5 24.8 (7,211) 20 3.7 


Honorable mention goes to OEIFH, who 
would have placed third had formal entries from 
outside W/VE been eligible. OEIFH had 360 
W—VE contacts alone in the year ’36. Seventy- 
seven other individuals were in the running by 
having submitted at least one weekly report, but 
failed to enter summaries for consideration. 
Meritorious work was reported especially from 
W9JAQ WIEWD W9FWG W5CPT W9GHN 
W9JZJ W9GBG W8CZR W6EWC and W6JN. 

W3FAR’s 45-page log is a valuable treatise on 
28-Mc. communication. Scoring points dropped 
from 1820 in January to but 30 in June, rising to 
more than 1100 per month for September, October 
and November, with the record of 2619 points 
for December 1936. W3FAR found horizontal 
doublets better for reception than vertical an- 
tennas, due to polarization of man-made static. 
He states that his five-wavelength long flat top 
(167 ft. horizontal) exactly 33 feet above ground 
(or one wavelength), having lobes running 
through South America, N. Z., Australia and 
Japan and bringing 85 reports from all, was pre- 
ferred to sharper beams tried giving S9 from 
Europe or other line of fire and fewer reports 
elsewhere. Careful orientation of any such an- 
tenna is required, the horizontal pattern directiv- 
ity being especially important. In summer, when 

(Continued on page 66) 
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A Simple Bread-Board Crystal-Controlled 
Transmitter for 56-Mc. 


By Harry A. Gardner,* WIEHT 


juestion of stable transmitters on five 
ers is a subject which is rapidly coming 
the front with all amateurs who are in- 

ter in this band 
ft king over the various circuits which have 
hed on erystal-controlled transmitters 


beer lis 


for 56 Me., it seemed as though most of them 
wer ewhat complicated or used tubes which 
the ge amateur would not have or would not 
wisl iy just to use on this band, so it was 
dec o try and see what could be done using 
com tubes and parts which most amateurs 
cou 1 in their junk boxes. 
THE CIRCUIT 
5 e transmitter was to be used primarily 
on Ve., it was decided to use a 14-Mce. crystal, 
GAG on 
RK 34 Lz ly 




















nearly sufficient to drive the RK34 on 56 Me. 
with this arrangement. 

Using the 6A6 as the crystal oscillator and first 
doubler, however, permitted the use of a second 
6A6 as a push-push doubler from 28 to 56 Mc., 
giving much better output on “five,” as would be 
expected. 

The amplifier is conventional push-pull. The 
RK34 was used because one was available, but 
a 6A6 would work very well in this circuit, 
especially if it were used as a buffer to ex- 
cite a following stage. Type 53 tubes could be 
used in place of the 6A6’s with equally good 
results, 

Care should be taken to see that the filament 
voltage is at least the rated value. A low value of 
voltage will cause creeping of the plate current. 














+i 


+300 TO 400 “HV. 
vours 





+ 250 VOLTS 


FIG. 1—CIRCUIT OF THE BREAD-BOARD 56-MC. TRANSMITTER 


%'' copper tubing. 
o. 14 wire. 
». 14 wire. 
s No. 14 wire, tap 3 turns. 
s No. 14 wire. 
s No. 14 wire on 11% inch Isolantite form, tap 
urns from plate en 
Cc stator, 50-upfd. per section. 
( stator, 3S-upfd. per section. 


ZZ 


nating as many doubler stages as pos- 
81 the start. 
lly a 41 crystal oscillator was used but 


this 3 discarded in favor of a 6A6, which gave 
mi tter output at low plate voltages. This 
als rmitted doubling in the other half of the 
tube 8 Me. with good output. 

e first circuit tried, the second tube was a 
6At ing the output of the 41 crystal oscil- 


8 Me. in the first half, and to 56 Me. in 
nd half of the tube. The output was not 
ton St., Stoneham, Mass. 





Cy—Split-stator, 35-uufd. per section. 
Cs—50 pufd. 

Ce—100 ppfd. 

C7z—2-stator 1-rotor, double-spaced. 
Ca, Co, Cur—0.01 pf. fixed. 

Cio, Ci2—0.001l -ufd. fixed. 
Ri—2000-ohm. 

R2—10,000-ohm. 

R3—20,000-ohm. 

R4—5000-ohm. 


CONSTRUCTION 

Since the transmitter was experimental, 4 
bread-board arrangement was used. A sheet of 
Tempered Masonite 24 inches by 10 inches was 
obtained for this purpose. On one end of this 4 
12-inch by 7-inch sheet of aluminum was placed, 
on which the exciter was mounted, which made 
grounding of the parts easily accomplished. 

The order of parts is as follows: Starting at the 
right, first in line is the oscillator condenser Cs 
with the coil Lg mounted directly behind it. 
Next to the coil is the oscillator-first doubler tube 
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and back of this is the crystal, which is mounted 
in a five-prong socket. Next in line is the first 
doubler condenser Cs with the coil mounted 
directly on the contacts. Next comes the push- 
pull grid coil L4 with the split-stator grid con- 
denser Cy. Again the 
coil is mounted directly 
on the condenser con- 
tacts. Following this is 
the second doubler 
tube, the plates of 
which are connected 
in parallel and tuned 
with the condenser C3 
and coil Lg, the coil 
again being mounted 
on the condenser ter- 
minals. Following in 
line is the push-pull 
grid coil of the RK34, 
la, which is mounted on the terminals of the con- 
denser Co. The RK34 is next in line followed by 
its split-stator condenser and coil, C; and L;. The 
neutralizing condensers C7 are mounted in front 
and back of the RK34. 

Jacks for metering the plates of all stages and 
the grids of the amplifier stage are provided. 
Grounds are made directly to the aluminum sheet 
by the shortest possible connections. 

All variable condensers are of the midget re- 
ceiving type, with two of the split-stators being 
made by coupling two midgets together with a 
brass bushing. This was done simply because 
these parts were available in the junk box. The 
coils were mounted on the condenser terminals to 
make the leads as short as possible, which is very 
necessary on the higher frequencies. 


TUNING 

The tuning of the rig is very simple, and anyone 
having any experience in the use of crystal- 
controlled transmitters will have no difficulty in 
this respect. For others, the A.R.R.L. Handbook 
gives complete details. The neutralizing of the 
amplifier is conventional, and is very easily ac- 
complished with this type of tube, very low 
capacity condensers being used. The usual pro- 
cedure should be followed as described in the 
Handbook. 


OPERATION 


With 220 volts on the 6A6’s, the value of the 
d.c. grid current in the RK34 was 17 ma., and 
when the voltage was increased to 300 the grid 
current increased to 28 ma., which is sufficient for 
this tube If the RK34 is to be used as a buffer to 
drive a following higher-powered stage, the lower 
value of voltage will be found sufficient; but if it is 
to be used as a final amplifier with rated plate 
voltage (400 volts) the higher plate voltage should 
be used on the 6A6’s. 

The actual operation of the transmitter ex- 


ceeded expectations. Using 220 volts on the 6A6’s 
and 280 volts on the RK34, an output of better 
than 10 watts was obtained with an input of 
about 25 watts. This in itself is not startling. But 
when the outfit was put on the air, the reports 





BUILT LARGELY FROM PARTS RESCUED FROM THE JUNK BOX, THIS BREAD- 
BOARD 56-MC. RIG GIVES SUPERIOR RESULTS WITH 10-WATT OUTPUT 


were most gratifying. The regular transmitter 
used previously was a pair of RK10’s in push-pull 
as a modulated oscillator, with an input of 100 
watts. Using the lower-powered crystal-controlled 
transmitter, all reports were as good if not better 
with 25 watts input as had previously been obtained 
with 100 watts input to the modulated oscillator, the 
voice quality was much better, the signal much 
sharper, and very much more readable. 

This circuit, by using plug-in coils and link 
coupling, could be used as a six-band transmitter, 
with a 1.75- and a 14-Me. crystal. With a pair of 
807’s or RK39’s in place of the RK34, a very nice 
all-band transmitter for low power would result. 


High-Capacity Midget Switches 


A? ‘EW type of power switch especially adapt- 
4 4 able to primary switching for ‘phone push- 
to-talk has recently been marketed under the 
name “Micro Switch.” In appearance it is en- 
tirely different from the ordinary knife or toggle 
switch, being enclosed in a bakelite case approxi- 
mately two inches long by one inch high by three- 
fourths of an inch wide. 

The moving contact is mounted on a beryllium 
copper snap spring which is actuated by a plunger 
whose end extends through the case. Pressure on 
the plunger (the actual movement is only about 
one-thousandth of an inch) snaps the spring and 
the contacts “‘make.” On releasing the pressure, 
the spring snaps back to its original position and 
the contacts open. The contacts have large area 
and are silver plated. 

Several varieties of switch are available besides 
the normally-open type described above. There 
is a normally-closed type, and also a double- 
throw. The plunger tip for mechanical contact is 
about the size of a ball bearing on the usual 
model, but the switch also can be obtained with a 

(Continued on page $3) 
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\ Third-Harmonic Filter for Push- 
Pull Amplifier 


, | ; tion of odd harmonies of the funda- 
dio frequency, which is an inherent 

of the push-pull Class-C amplifier, 

cal tly reduced by the circuit trick shown 
Instead of tapping the plates on the 

of the tuned plate tank, the plates 

ne-sixth of the total coil turns from 

s type of circuit arrangement pro- 

low load impedance to the third 

the amplifier frequency. As the push- 

ent already tends to neutralize 


Fidah 
[3] 


© 


ETHOD OF CONNECTING PUSH-PULL 
rTANK CIRCUIT FOR REDUCTION OF 
3RD HARMONIC 


s, this arrangement should prove a 
rovement over current practice. 
esults, the plate taps should be 
small range on each side of the two- 
each side of center. By using a 
id strength meter, or a well-shielded 

pped with an S meter and tuned to 
monic, the taps can be varied until 
rmonie output or tank current is 


this arrangement will increase the 
tage and circulating tank current 
r a given amplifier, for the same 

g. This will increase the circuit Q 
tendant benefits. The disadvantages 
nk losses will rise slightly and that 
ing condenser may arc over. For 
reuit Q as a convention push-pull 
rating under the same conditions, 
14% of the conventional tank C, with 
tely more tank L, will be necessary. 
t of a tank condenser will be about 
either case for the same circuit 


} 
| 
i 


A. Hawkins, W6AAR 


Improving Efficiency on 56-Mc. 


| EFERRING to Fig. 2 we have the conven- 
tional push-push doubler circuit for doubling 
to five meters from ten. Its principle disadvantage 


it 
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FIG. 2—HIGH-EFFICIENCY PUSH-PUSH DOU. 
BLER CIRCUIT FOR 56-Mc. 

C1—25 puufd. per section, double-spaced. 

Co—25 puufd., double-spaced. 

C3—100-yyfd., single-spaced for 45's. 

Ri—75,000 to 100,000 ohms, 10-watt. 

Li—14 turns No. 12, l-inch inside diameter, turns spaced 
wire diameter. 

Lo—6 turns No. 12, l-inch inside diameter, triple-spaced. 

RFC— _ inch winding of No. 24 d.c.c., Ye-inch diam 


R.F. Pe should be placed at right angles to grid and 
plate coils and at least two inches from them. 


is that the plate tank offers a very low load 
impedance to the two paralleled plates. This in 
turn means rather indifferent performance of the 
circuit from the standpoint of efficiency. In our 


setup, the plate tank condenser was a 25 pyfd. 
midget and the inductance was a single turn of 
No. 12 wire about an inch in diameter. Rather a 
poor LC ratio, and the output was only what 
might be expected from such an arrangement. 
One other difficulty at 5 meters has been efficient 
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oupling between the output of the final stage 
fthe rig and the antenna. This is taken care of 
ather nicely in the circuit suggested in Fig. 2B. 

The front end of this circuit is identical with 
that at A. However, the plate circuit presents 
radically different picture. Series tuning of this 

ircuit is employed with the tank condenser and 
the paralleled output capacities of the two tubes 
efectively in series. Furthermore, the plate tank 
ondenser is made up of two units; Co, a small 
sondenser for tuning the whole thing to reso- 
nance, and C3, a fairly large condenser across 
yhich the antenna is connected. The voltage drop 
ross C3 is therefore impressed across the input 
to the antenna, and by varying C3 to control 
coupling, and by employing C2 to restore the cir- 
cuit to resonance, any desired degree of loading 
may be accomplished. 

Typical performance of a pair of 45’s may be 

interesting. Operating in a push-pull oscillator 
circuit, these two tubes could be run at about 40 
watts input with rather less than complete modu- 
lation. Frequency stability and other character- 
istics were what they always are with such an 
arrangement; poor. The same tubes in Fig. 1 
could be modulated fully at 20 watts input to the 
plates, while in Fig. 2B they could be modulated 
fully at 40 watts input to the plates. 
With plate voltage applied (300 volts) the d.c. 
grid current should run about 12 to 20 milliam- 
peres. Do not apply full excitation to this stage 
unless the plate voltage is on! The grid leads will 
break down in the stem and the tubes will be 
ruined. Probably tubes such as the Taylor T-20 
or T-55 or the Eimac family will take the excita- 
tion without flashing but not any tube we have 
tried where all the leads pass through the stem. 
The thing can be built cheaply . . . the per- 
formance is all anyone could ask for, and 30 
watts input to a pair of 45’s in this circuit will 
lick the socks off twice that input to a pair of 10’s 
in a self-excited oscillator. Furthermore, this rig 
can be modulated very nicely and the envelope 
patterns look very decent on the oscilloscope. 


B. P. Hansen, W9KNZ 


“Junk-Box” Frequency Standard 

HE erystal oscillator circuits shown in Fig. 
3 probably will have a great deal of novelty 
for most hams. They are suggested by Christoph 
Schmelzer, D4BIU, for use in home frequency 
standards for calibration purposes. He writes 
“T cannot claim any originality for the circuit 
since I discovered that it had already been used 
by Cady in his fundamental work as far back as 
1924. The thing is an ultraudion with a quartz 





ra 
hat 
nt. 
ent 
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crystal substituted for the usual tank circuit 
lhe fundamental ultraudion is shown at A, while 
the corresponding crystal circuit is at B. Th 
circuit works very nicely with crystals up to 7 
Me., but for higher frequencies a small condenset 





C, may be needed to 
get oscillation, since 
the high static capac- 
ity of the crystal, 
which is parallel to 
the plate-grid capac- 
ity of the tube, 
changes the capac- 
itive voltage divider 
so that no oscillation 
occurs. In this case C 
(100 uufd.) is used to 
add to the plate-fila- 
ment capacity of the 
tube and thus restore 
the right ratio. Any 
old triode will work 
nicely. 

‘*The oscillator 
works well with 
100-ke. bars also, and 
it was possible to get 
good beats from the 300th harmonic. Sometimes 
a small ‘antenna,’ consisting of a 3- to 5-inch 
length of stiff copper wire, clipped to X, Fig. 3B, 
helps in getting better signal strength. 

“This little oscillator is very useful for many 
purposes, and its output is high enough to check 
heterodynes of ‘mixed harmonics’—for instance, 
the 15th of an oscillator with the 14th of the 
‘standard,’ which is very helpful for many cali- 
brating purposes with a crystal of high funda- 
mental frequency. 

““A recommended change to get still more 
harmonic output is to use a screen-grid tube, 
as shown in Fig. 3C.” 





High-Capacity Midget Switches 
Continued from page 31 


half-inch square flat pressure surface which is 
considerably more comfortable for finger opera- 
tion. The switch may be operated in any position, 
and can be mounted on a flat surface by means of 
wood or machine screws. 

For inductive loads such as the primary of a 
power transformer the switch is rated at 10 am- 
peres at 110 volts. In addition to the push-to-talk 
application mentioned above, it is also well suited 
to use as a door switch on a transmitter cabinet, 
as a vibrator interrupter, and as a contact for a 
relay. It is manufactured by the Micro Switch 
Corporation, Freeport, IIl. 


Traffic for the Philippines may be routed via W7AYO, 
Yakima, Wash., who schedules KA1HR daily at 5:30 a.m., 
PST. Also via W6CUU and W6CDU and Alternates 
W6MFX and W6IM1), who also schedule KAIHR. 
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Devoted to the interests and activities of the 
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Headquarters 


Relay League 


MEMBER SOCIETIES 


ga Mexicanade Radio Experimentadores 


Soctety: THE AMERICAN RADIO RELAY LEAGUE, West Hartford, Conn 


Radio Club Venezolano 























liotecnica Italiana Magyar Révidhullamu Amatorék Orszaégos Radio Society of Great Britain { 
\ RR! _ Egyesiilete ; Rede dos Emissores Portugueses : 

Amatéri Vysilaci Nederlandsche Vereeniging voor Interna- Reseau Belge 

Amateur Sende-und-Empfangs RJ. yr Voor ea y = may 0 Francais 

_Internationaal Radioamateurisme + eg oe tees gee - 4 
nde Danske Radioamatorer New Zealand Association of Radio Trans- Sveriges Sandareamatorer ‘ 

Reanesetttesn Machaty a Rele Liga Union de Radioemisores Espaiioles 

BAT VF a7 SAB Japan Oesterreichischer Versuchssenderverband Union Schweiz Kurzwellen Amateure 
sna de Radio Aficionados Polski Zwiasek Krotkofalowcow Wireless Institute of Australia I 
ees { 
| . 
Conducted by Byron Goodman ,! 
It should doubtless be pointed out that this 
recognition does not accord voting privileges or | 
representation of amateur radio — the right to initiate proposals. The Union’s dele- 
conference through the LA.R.U. is gates may, however, attend all sessions and bi ; 

assured. At the time of writing, heard in comment on such proposals as may be 

States government is proposing the — introduced. 

f the LA.R.U. to participation in the The growing strength and importance of na- F 

inference. Ordinarily only govern- tional amateur societies in influencing the poli- 

the public-service enterprises recog- cies, both national and international, of thei: 

n are given entrance in other than governments is perhaps not realized by th . 
tus, but international organizations majority of the readers of QST. It used to be, | 
1.A.R.U., proposed by a government particularly in some of the European countries 
ly voted upon by two-thirds of the that the amateur radio society was looked dow d 
vernments, are permitted to partici- | upon and had little or no opportunity to be heard. Fy 
ork. The United States government Now, however, thanks to a great deal of earnest : 

t necessary steps with the Berne and steady effort, recognition has been achieved |, 
the Egyptian and Spanish govern- | by many. One of the best examples is the splendid | 
the re- work done by th 
known R.E.F., which has 
months secured the adoptior 

both by a sub-com- | 
of a mittee and by the : 
ite are entire French prep 
The paratory committer 
through of the principle that 
pation in the 7-Me. band ( 

R. meet- should be enlarged 
become No specific figures 4 
ind its for enlargement wer 

reciated. urged, but it was 

lio ean stipulated that the 

oud that enlargement should 

ntatives be in the high-fre- 

of such JAMES J. LAMB (L.) AND JOHN C. STADLER 1.A.R.U. quency direction and 


that they REPRESENTATIVES AT 


1 the way 
gnition 


THE C.C.LR. 
BUCHAREST 


Mr. Stadler, VE2AP, is with the Canadian Broadcasting Cor- 
poration, and Mr. Lamb, WIAL, is technical editor of QST. 
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ervict While it should be made plain that these 
decisions are not necessarily final, since they were 
arrived at before any other country’s proposals 
were seen, and there is always the possibility that 
the French will wish to modify their point of 
view, it demonstrates clearly the prestige that 
our member-societies are gradually achieving 


Bucarest: 

We Messrs. 
Stadler via several of the Rumanian stations, but 
must delay a full report 
of their work until their 
return 

The following radio- 
gram from Berlin tells 
part of a story: 


receive word from Lamb and 





IARU 

HARTFORD CONN 

THE SHORTWAVE 
AMATEURS OF THE 
DASD HAVING MET ON 
OCCASION OF THE 
VISIT OF THE IARU 
REPRESENTATIVES IN 
BERLIN ARE SENDING 
THEIR MOST CORDIAI 











JEAN LIPS, HB9J 
One of the best-known 


GREETINGS TO THE  § Swiss amateurs, Jean is 26 
PRESIDENT OF THE years old anda radiotech- 
IARU AND ARRL AND ~ nician and serviceman. His 
rO ALI rHE ARRI splendid operating and ac- 
. - : . tivity on all the amateur 
MEMBERS ; bands have given him a 
GERBHARDI1 legion of friends all over 
PRESIDENT DASD the world. 


France: 

The R.E.F. extends a cordial invitation to all 
amateurs visiting the 1937 World Fair in Paris 
to make themselves known at the office of the 
French society. The address is: R.E.F., 6, square 
de la Dordogne (122 Bld. Berthier, Paris, 17 


Finland: 

The fifteenth annual meeting of the S.R.A.1I 
was held during February at Hiimeenlinna. M1 
K. 8. Sainio, OH2N M, who has been president for 
the past ten years, was reelected. Under Mi 
Sainio’s guidance the society has become thor- 
oughly organized, and is now solidly established 
with the Ministry of Communications and the 
Ministry of National Defence. The society has 
over 235 members, only seven of which are with- 
out licenses. 


QSL Bureaus: 


Supplementing the May list, the following ad 
ditions and corrections should be made. 
Antigua: R. V. Tibbits, High Street, St. Johns, 
Antigua, B.W.I. 
Barbados: see Antigua. 
sritish Guiana: see Antigua. 
E.R.A.U., Box 220, Tallin. 
Luxembourg: J. Wolff, Rue Pierre D’Aspelt 8, 
Luxembourg. 
Madeira: see Portugal. 


Estonia 





Nethe rlands Fast Inadies I J M Van Heus 

den, N.1.V.I.R.A., Palmenlaan 1, Bandoeng. 
Southern Rhodesia: see South Africa. 
Trinidad: see Antigua. 


M.R.A.C.-A.R.R.L. 56-Mc. Cup 
Announcement 


SR “annual” type of 56-Me. contest, which 
in some respects paralleled the annual 28-Me. 
competitions in its provisions, did not bring forth 
the same number of condition reports and points 
for contacts that was anticipated. In fact, after 
consultation with the Milwaukee Radio Ama- 
teur’ Club, donor of the beautiful spun-gold cup 
trophy we now announce “no competition” for 
the 1936 twelve-month 56-Mce. contest in view of 
the circumstance that the entries are insufficient 
in number and quality to make an award justified. 

Instead of extending the 56-Me. Cup competi- 
tion in the same form, the cup trophy will now be 
offered for specifie work in this frequeney range 





ind in two-way DX communication accom- 
plishment at 56 Me. 
The Milwaukee Radio 
Amateurs’ Club 56-Me. 
Achievement Award will 
be made for the first li- 


censed United States ama- 
teur work two-way, between 
continents, properly 
tified by documentary evi- 
dence in accordance with 


cer- 


the following: 

1) The licensed United 
Stutes amateur qualifying 
must be utilizing transmit- 
ter frequencies in the range 
56,000-60,000 ke. 

2) The great circle dis- 
taunee eovered must be in excess of 2,000 miles 
ind the terminating stations must be located in 
dilferent continents. 

3) Documentary or written evidence from all 
parties who are principals in this radio communi- 
cation must prove to the satisfaction of the offi- 
cers of the A.R.R.L. and the M.R.A.C. that two- 
way communication was effected, and show what 
information was exchanged. 

t) In the event of any doubts in the mind of 
the judges, or in the event of simultancous claims 
based on single intercontinental contacts, it shall 
be required that the United States station show 
documentary proof of contact with two different 
stations outside the North American continent, 
each at distances in excess of 2,000 miles, each 
confirmed by appropriate and satisfactory written 
in claiming the cup award. 


F. E. H. 
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F. E. Handy, Communications Manager 


OPERATING 
NEWS 


Conducted by the Communications Department 








E. L. Battey, Asst. Communications Manager 





‘T \. R. R. L. Copying Bee Results have 
completed and full report on this 

scheduled for August QST7. Three 

turned in 98 per cent correct “copy” 

ult text transmitted and tie for the 

ward offered by the League in token 

roficiency in this field. Three dupli- 

| awards will be made, and they go 


an, W5FCQ, Dallas, Texas. 

nts, W2HHG, East Hampton, L. I., N. Y 
W6GVT, Los Angeles, Calif 
in copying, in manipulation of the 
the ability to put on paper exactly 
) neat and legible fashion, or to re- 
ess and convert thought into accu- 
itted electrical impulses has always 
in amateur radio. The operator is the 
terminantin the communications equa- 
ent may be 100 per cent, but in the 
inexperienced it cannot be made to 
. or at any rate its performance will 
the ultimate. Too little study and at- 
given good operating and copying 
he newcomer today. The real amateur 
hings knows his code. He has passed 
lays of puttering. His ears are keen, 
ity to transcribe has been cultivated 
It is no soft proposition to get the 
texts converted from electrical im- 
black and white. To win the Copying 
lication of the highest ability. It takes 
eur in qualifications and experience to 
not a matter of luck, but one of 
raining. One must be mentally keen 
es to deliver the goods. Our hat is off 
xcellent amateurs who entered the list 
rs for this activity. May there be 
Hearty congrats to the winners. 

ifesting and visiting season now here! 
nd conventions are held the year 
summer season, however, offers the 
for arranging meetings and outings. 
ee quarters of all such gatherings for 
| be held in the coming months. Club 
ld on the average twice each month 
inter season, are in most cases dis- 
during the summer vacation, or to 
lio the “‘rebuilding’”’ season. There is 
ve to go places and see things when 


the roads are passable and the weather favorable 
At Hq. the latchstring is out to all visitors. At 
individual ham shacks also a warm welcome js 
awaiting the vacationing fraternity brother who 
drops in for a brief chat, renewing the radio ac- 
quaintances of the past season. 

This is just a hint to the radio newcomer to 
take with him in his summer travels a call book 
and Batch of QSL’s. The winter has been devoted 
to making new radio acquaintances (unless you 
are one of those deplorable fellows who never says 
anything but 73-CUL after swapping reports) 
and building up individual stations and station 
records. But there’s more to amateur radio than 
this. With this season our advice is to lay aside 
the restless pushing of self and station for “more 
DX,” “more traffic’—and competition for 
records. It is healthy to vacation in the vacation 
season. To be a balanced amateur learn to find 
the fullness of enjoyment in the fraternal rela- 
tionships that are possible within the framework 
of amateur radio. 

Let us visit our fellow hams, not to boast of 
what we have done in amateur radio, but to 
broaden our interests to include theirs. Many a 
useful idea and notion may be found in stations 
visited that will be adaptable to our own; con- 
structive plans for the new unit or schedule work 
to be started in fall may result from impromptu 
discussion. It may be time to try new sides of our 
hobby; there is the subject of net organization 
and amateur emergency work and the different 
A.R.R.L. appointments to the qualified to be 
discussed. So we say one should take in ail the 
meetings possible, visit all our special ham friends 
we can. This is bound to be mutually pleasant and 
profitable, especially if we make the visits with 
no special personal aim in view except to swap 
talk about apparatus, new and old, and operating 
of the past, and future plans. Take portable set 
and log if you can, but at any rate let the call 
book be your companion. Take your F.C.C. 
operator license if you expect station operating 
courtesies to be extended. Be tactful and con- 
siderate of others in your visiting—the folks 
visited may have plans, too. If you are making 4 
first-time visit, make it just a short friendly visit 
to say hello. You will be pleasantly surprised we 
are sure. 

This is the season for true rag chewers, and all 
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others with the real amateur spirit, to cement and 
expand our personal friendships and acquaint- 
ances When there is opportunity to get about and 
cover some of the miles our signals have spanned 
by actual contacts and station visits. The Rag 
Chewers Club is our over-the-air exemplification 
of the spirit we should show our brother amateur. 
Summer is the best time to plan meetings and 
visits. We can learn much from our travelling and 
visiting. We commend to you the ragchewing 
idea. As we have built stations, let us neglect no 
opportunity to build a circle of true radio ama- 
teur friendships, and expand our breadth of ac- 
quaintance with these friends at every oppor- 
tunity. The technical aspects of amateur radio 
are educational and worthwhile; the fraternal 
and personal possibilities have even greater po- 
tentialities for enjoyment. PEW. 
W1AW on Summer Schedule 


Effective first 


scontinued 


regular evening schedules at WI1AW 
here will be operation in regularly 
and inter- 
Head 

rhe 


July 
will be d 
announced field organization activities as usual 
mittent members of the A.R.R.I 

quarters Operators Club who drop around evenings 


operation by 


change in schedule will facilitate plans and progress on new 
station units to be placed in operation next season 


W1AW's official broadcasting station program addressed 
to League members will continue with daytime transmis- 
day Saturday Sunday. The 


transmission schedule will be as follows until further notice 


each except and 


sions, once 


Frequencies—Simultaneous telegraph tape transmissions on 


3825, 7150, and 14,300 kes 
Time—1.00 p.m. E.D.S.T. (Noon, EST; 11 a.m. CST; 10 
a.m. MST; 9 a.m. PST). 
Speeds—Monday, Wednesday and Friday, 20 words per 
min. Tuesday and Thursday, 15 words per min 
Ham Gatherings 
The annual Spring Hamfest of the Cambridge (Ohio 


Radio Club will be held Sunday, June 27th, at Cambridge 
Director W9ZN and W1QP will be the principal speakers. 
The Montreal Amateur Radio Club's Annual Picnic will 
be held July Ist at the Pine Grove Park, Chambly Canton, 
fifteen from Montreal on the Sherbrooke 
Highway. For those who travel] in their own automobiles, 
will be 25 cents for car and driver and 10 cents 

Those 


so. The Southern Counties Railroad station at that point is 


Quebec, miles 


1dmissior 
} 


for each passenger who want to travel by rail can do 


right at the entrance to the grounds. Bring the kiddies and 
enjoy a good day's outing . . swimming at the Old Fort, 
one mile from the grounds . 56-Me. activity, sports 
ete. For further details see VE2L\ phone York 1557), 
VE2CO (Elwood 8270), VE2CR (Walnut 3143) or VE2KS 
Elwood 4321 

The annual WIMU (Wyoming, Idaho, Montana, Utah 
Hamfest will again be held at Jenny Lake, Wyoming, on 
July 3lst-August Ist and 2nd. Anyone who has attended a 
WIMI t-together needs no urging to be on hand this 
ear. Complete information may be obtained from Henry 
H Summers, W7AE( . Pinedale, Wyo. 

W9XAZ 

The Milwaukee Radio Amateurs Club, Ine., is again 

broadcasting an amateur program over the Milwaukee 


Journal station W9X AZ on a new frequency of 26,400 kes 
The program goes on the air each Saturday from 3:00 to 
:00 p.m. C Reports and comments are solicited and 
should be addressed tothe Milwaukee Journal Radio Station 
W9XAZ, Milwaukee, Wis. 


S.T 








56-Mc. Field Day 

In the last few years VE3 amateurs have taken a keen in- 
terest in 56-Mce. work and have been repaid by some very 
fine two-way contacts. VE3KM, VE3NH and VE3OJ of 
Hamilton, and VE3KV, VE3MJ and VE3ADO of Toronto 
invited to participate in the Field Day test of the 
Western New York 56-Mc. Club on May 23d. In 1936 W8 
und VE3 enjoyed their first two-way QSO across Lake On- 
out to better last year's record. 


were 


tario. This vear they were 

rhe Hamilton stations assembled their portable gear on 
top of Hamilton Mountain; VE3KV and VE3MJ set up in 
loronto and VE3AD0 transported his portable equipment 
90 miles to Port Colborne. With the help of VE3XX, 
VES3SHR, Mr. Robinson and Mr. Pennock, 3A DO succeeded 
in setting up the apparatus on top of the grain elevator at 
Port Colborne. From there they made successful contacts 
with portable WSRV, WSZOP, W80QS, WSMLQ, WSEMM, 
WSNOR, WSCDM, WSBDM, WSHQC, WSPOL, VE3HR 
and mobile WS8GU, who was in the hills near Erie, Pa. The 
home station of VE3ADO at Toronto was also heard. The 
contact between VE3ADO and WSRV marked the first 56- 
Me. communication between Port Colborne and the United 


States. A letter from Mr. Paul D. Behning, Tulsa, Okla., 
reports that he heard portable VE3ADO on May 23d at 
12:07 C.8S.T. WS8CXG and W8OPO were also heard in Tulsa 
on the same day. 

On the New York end, WSRV, Hobart Hyde and Jack 


Von Scheidt left Buffalo with a car full of 56-Mc. equipment, 
heading for a hilltop near Colden. They were on the air by 
1:00 p.m. First contact was with WS8HQC, 
operating at Elma, N. Y., a distance of about 14 miles, 
Phen came the contact with VE3ADO, setting a new record. 
From then on contacts came thick and fast. W8CDM, set 
1 2100-foot elevation at Cherry Creek, N. Y., had a 
message for North Tonawanda. WSRV relayed to W8NOR 
North Tonawanda. During the afternoon a kite 
was sent up and about 300 feet of wire released. A decided 
increase in signal strengths was noted, both in transmitting 
and receiving. Other stations worked by WS8RYV included 
WS8EXX, Sardinia, W8MCW, Batavia, W8SMKB, Rice 
Hill and WSDHM, Warsaw. The complete list of stations 
logged: WSHQC BSM EXX MKB CDM OBK NRC 
MLQ OQS IOW CMW GBK DSB W2PNA and VE3ADO. 
WsGcU, 
mitter with an input of one watt, made the record contact of 
with VE3ADO. 


shortly after 


up on 


right in 


who operated near Erie, Pa., using a c.c. trans- 


the day 


On Saturday evening, January 9, 1937, a drizzling rain 
began to fall, freezing as it struck. By the following morning 
ill Tyler (Texas) was a mass of ice, with all communication 
lines down and no electric power except for a small portion 
of the downtown section which was supplied from a small 
1uxiliary plant at the power company’s sub-station. Wires 
ind trees were down all over the town. My antenna sagged 
low under the strain of a two-inch diameter of ice on a Num- 
ber 12 wire! Fortunately Mr. H. Knapp was marooned in the 
city with his R.C.A. magic show coach, which carried a 3 
kw., 110-volt a.c. power plant. He coéperated unhesitat- 
ingly and we were on the air: 1.75-Mc. ‘phone, input 500 
A fairly large number of messages was handled, 
mostly into Dallas and Houston, with stations KACU, 
W5EKU, W5AVH, W50L, W5BDE, W5FQQ and W5GBI 
coéperating. handled for until 
Western Union put a wire through. Communications were 
handled for W.l Postal Telegraph, Texas Power and 
Light Co., Southwestern Bell Telephone Co., Tyler Morning 
Telegraph and Courier Times and a few individuals.” 


J. M. Burke, Jr.. WSiEME 


watts. 


Messages were two days 


W6FBW a skeleton trunk or ‘‘owl net’’ 
formed connecting the east and the west through the sum- 


' ; 
would like to see 


mer months. A route made up of several reliable stations is 
needed to clear east-bound traffic from the Central Cali- 
fornia Net which operates the year ‘round. Interested opera- 
tors please get in touch with W6FBW, stating frequency and 


time available. 
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Mr. Jack Burrage, VK3U W, wins the 
test prize this month. Each month we 
nteresting and valuable article received 

he C.D. contest.’ Contributions may be 

of amateur operating or communication 

»X, ‘phone, traffic, rag-chewing, clubs, fra- 
which adds constructively to amateur 
work. Prize winners may select a 1937 

k, QST Binder and League Emblem, six 

is radiogram blanks, DX Map and three 
combination of A.R.R.L. supplies of 
ry your luck. Send your contribution 












Making the Most of QSO’s 
By Jack Burrage, VK3UW * 


ts into a QSO, the more one gets from it 
| benefit and enjoyment of a contact 
tation cannot be obtained in one of those 
hook-ups, which are, unfortunately, so 


parable will help illustrate the point. 

ning in southern Australia. A certain 

ed to elude the YL and finds he has a free 

t is not long before the bug bites and he 

ck. He soon has the filaments fired up. On 

and he dons the cans. “‘Ha"’! A host of 

gh nicely on 14 Me. The “‘trannie”’ gives a 

es up to the outraged tens and he pounds a 

X. “UR RST so and so,” sends his nibs to the 

swered. “QRU 73 PSE QSL.” And he's 

n hour his fist is feeling the strain a bit 

the log. “Six W8's in half an hour 

Che reports received column indicates 

report from each station, as would be 
ndeth the parable. 

ham. Would it not have been far better 

t half hour in one edifying QSO? All vou 

ir sigs are RST 569 around Ohio; and 

+r the first contact. You have prob- 

s varying reports. Would it not be in- 

t equipment and power each is using? 

Then would it not be worthwhile to in- 

nas, and find which antenna is laying 

? Then perhaps W8-so and so would be 

are using. Don't you think he would 

hat new tube you tried or in that new 

ment you worked out? If you think so, 

lope on that across, too? Why not a few 

it yourself, your occupation and inter- 

o? And there's always that topic of uni- 

You will find it most satisfying 

nation and details in return. In fact, you 

SO” in the remarks column of the log and 

You will have enjoyed that QSO, and 

had raced through a string of 

What's more, you will have made a friend. 

equest will probably be written out on the 

Next time he hears you, you 


hice 


he weather 


if you 


n about 
it for sure 
it we should rag-che w like a lot of old 

Is iggest that you send a lot of dope 
We must re 
What I do 


a contact, and an 


rt of poor readability 


w's patience and nerves 


ible time spent on 


nformation whenever conditions 
ind opinions does more than any- 

the art of radio and, at the same time, 
renders that friendly ham spirit of which 
} 1xnNOW how you yourself feel when you 
RU CUL" when you were looking forward 
if 


l 
SO. It certainly causes no quickening « 





E. 8, Vie toria, Australia 


eopdene 


Let's hear more swapping of news and ideas. Get to know 
the fellows you contact. Share your ideas with them, and 
invite hints from them. You will find amateur radio “richer” 
and more enjoyable. 


Re Official ‘Phone Stations 


F YOU have a good ‘phone, why not drop a line to your 

S.C.M. (address in each QST) for application blanks for 
O.P.S. appointment? A.R.R.L. Headquarters will also be 
glad to send information regarding O.P.S. work to an, 
amateur who inquires, including sample copies of bulletin 
material as long as extra copies last. Every high quality 
‘phone station which is operated in line with correct prac- 
tices should be included in the Official ‘Phone Station roster 
Since the last additions to the O.P.S. list appeared in QST 
the following stations have received O.P.S. appointments 


WIIMV W3CXE WSCJB W6NOW WO9TKD 
WIANP W3DOG W5EPY W7FLG W9JIVM 
WIHKK W3FVQ W5DVE W7CJK W9MXM 
WIGZL W4EPZ W6CAH WS8BQA W9THB 
W1GOJ) W4BYA W6MNT WSCVZ W9TYJ 
WI1AW W5BMM W6JXB WSNYP W9ONR 
WIIEI W5DOK W6LPN WSLTI W9FRC 
W2JMX W5FQB W6KEI WSMBW W9PNV 
W3FBG W5BLQ W6MYO W9KBT VEIEV 
W3FGJ W5DKR W6DUB W9TLM VEWC 
W3FVF W5GCY W6AEX W9ECY VE3NX 


W6ZAE 

Poor conditions did not daunt the spirit of the O.P.S 
gang during the quarterly get-together on the air April 24th 
and 25th. Scores actually ran somewhat higher than in the 
previous party. WSLUQ, with 3632 points, leads the list 
for the third consecutive time! He made 39 contacts in 16 
sections. WSCGU is again in second place, giving LUQ a 
good battle. Close on his heels comes W2H NP, and in fourth 
place W4DCQ. Fourteen scores ran over 2000. The complete 
list of high scorers herewith gives full details on accom 
plishments. 





O.P.S. appointees are now looking forward to the next air- 
gathering—on July 24th-25th 

Station QSOs Sections Heard Score Power Secti 
WSLUQ 36 +3 16 16 3632 «400 W.N. 
WscGU 283+7 17 6 3179 200 W.N.Y 
W2HNP 37 +1 It 2 3104 380 NN.J 
W4DCQ 37 + 2 15 3015 175 N.C 
W3EO0Z 35 15 ; 2745 700 FE. Pa 
WSFIP 32 16 5 2720 200 W. Pa | 
W2CBO 29 + 1 17 4 2086 300 E.N.Y ' 
W3AIJ 27+ 1 17 { 2516 150 Va 
W9TTA 26 16 11 2432 200 Ind 
WSMOL 33+1 1 ; 2288 400 W.Va 
W2DC 1+ 2 13 5 2275 500 ELN.Y 
Call QSOs Power Score\Ca QSOs Power Score 
W3FGJ 29 300 2265| WSJFC 22—« CAN 
WSHFR 25 225 2115, WIDWP 19 150 1404 
W3BBV 25 200/250 2028, WSCHT 15 100 1111 
W2FFY 26 400 1690/, WSEMV 20 125 1080 
WIEAO 24 100 1656) WI1GMD 16 120 1040 
WSKNI 21 200 1644) W1COl 15 45 0 | 
W6ITH 15 +7 1000/80 1612) W3EZ Is 40 954 
W9OHs!I 25 400 1572; WSMBW 15 30050 
W3BIG 21 150 1443, WOKE! 16 110 = Sa 
W3BRZ 2+1 ~~ 150 1428 W2I1K\ 15 200 = 850 

Brief 
W6ONE (ex-WS8EFW) has discovered a place called | 


‘‘Hams Station, Calif.,”’ listed in a tourist guide. The in- 
formation given reads, HAMS STATION, Amador 
County, 37 mi E. of Jackson; 84 SE Sacramento; 177 SF 
426 LA, 551 San Diego, US 99 N. to Stockton. State 8 E.t ft 
Hams Station. Elevation 5450. Mining, grazing.’’ Now i 
there is a real ham station there ! 
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W6KFC Leads April O.R.S. Party 


N SPITE of generally adverse conditions due to severe 
magnetic storms, with practically all signals sounding 


hollow” and lacking in ‘fullness,’ and with one period 
f complete “‘fade-out,”’ many good scores were made in 
the quarterly O.R.S. get-together, April 24th-25th. 

For the first time a “‘west coast"’ operator tops the list of 
high O.R.S. Party scorers—W6KFC with 41,724 points. In 
second place is W4NC with 35,825, and old-time O.R.S 
narty-ite W9AUH places third. It was a ‘‘large"’ party .. . 
16 scores over 20,000; 40 over 10,000! The figures below 
will tell the complete story of the leaders’ success 

The next party comes on July 24th-25th. All O.R.S 
yppointees should plan to take full advantage of what it 
offers—operating fun with brother appointees plus the 
chance to give the station a real work-out 


Statior QSOs Sections Heard Score Power Section 
W6KFC 118 49 25 41724 150 Ariz 
W4aNc 137 1 50 19+ 3 35825 600 N.C 
WoAUH 163 + 1 OD 40 +5 34150 900 Ky 
W2AYJ 118 + 2 45 55 28 33314 500 N. Y.C.-L. I 
WiTs 133 43 28 29698 50/250 Conn 
WOBNT 139 51 25 20654 175,350 Nebr 
W3NF 119 41 32 28275 E. Pa 
WIAW (Hal) 127 o 47 +4 27885 100/200 Conn 
W3FTK 123 $3 «58 27588 90 So. N 
W2HXI 112 10 23960 250/300 No. N. J 

Cal: QSOs Powe Score Cal QSOs Power S 
WIBFT 119+ 5 23595 | WS5DXA 79 300 14350 
W4DWB 108 5550 23560 | W3EOP 78 14084 
W3ECA 108 50 21204 | WSOFO 77 «400 12818 
WSLIL 107 100 150 20720 | WIAFB 76175 12617 
WSGUF 106 100 20680 | WOKJX 67 120 12077 
WSBYM 107 + 5 150 20200 | VE3QK 71 «670 11798 
WILE 106 0 19034 | WO9RUN 66 «90 11692 
W2GGE 100 150 18445 | W7FVK 54 «660 30) «11536 
W2DX0 100 300 17850 | W2JHB 65 100 11097 
W3GPC 90 57 17460 | WSWE 67 300/350 10623 
W2GVZ % 900 15624 | W2JBL 65 35 10525 
W3BKZ 90 250 15624 | W3FPQ 68 300 10368 
W3GKZ 79 200 14850 | WODMY 53 160/250 10108 
VE3AEM 86 100 14770 | W6LMD 32 «100 10056 
WNIKO 96 190 14504 | WSAQE 60 58 10036 


The Official Rela 
rafiic appointment, for amateurs interested in regular traffic 
work, schedules, etc. Opportunity is given all O.R.S. ap- 
pointees to test station performance during quarterly QSO 
parties. The pleasure derived from these get-togethers can 
be fully appreciated only by participation. If sincerely 
interested in traffic handling, take steps now to obtain O.R.S 
appointment! Drop a line to A.R.R.L. Headquarters or 
direct to your S.C.M. (address in each issue QST) for 
complete details on how to become O.R.S. Act now and get 
ready for the big fall/winter season ahead 


Station appointment is primarily a 


Newly appointed “‘reliables’’ now included in the roster 


of O.R.S. are as follows: 





WIIV\ WILKIN W5ETM WS8GUN W9KIJIX 
WIJMY W2JUC W5DOK WS8VP W9IVM 
WIITI W3GJY W5GCM WsICC W9YNQ 
WIHXZ W3FXZ W5GHF WS8GUF W9RUN 
WIFNM W3GJP W5WG WS8GBC W9DHS 
WI1AW W3ECA W5FRB WSNUV W9ZT 
WIBKG W3GMK W6DH WSsCLL W9SDP 
WIISI W3GPC W6NQB WS8KYJ WOWBI 
WIJFY W3FPW W6GHD WSsOHW wesyC 
WIIZW  =W3KA W6IMI WS8NLE W9TDR 
WIEMG WS3ETA W6LBB WSsOLV W9RWS 
WILIIN W3DGC W6NSN W8AXH CM20P 
WIJHK W4DWS W60KF WsPCL VELJK 
WIJYE W4EAM W7DWI WSFWU VE2KF 
WIKJP W4QK W7CDH WS8OFE 4E2JK 
WIEFW W4MS W7PFN WS8NSE VE38S 
WIJFN W4EBB K7ENA wowyJ VE3DH 
W1IZO W4ECP K7ELM ws0U0 VE4PQ 
WIHGV W4DXI K7BOE W9UEG VE5SW 
W4AMX W9WKP 








BRASS POUNDERS’ LEAGUE 


April 16th-May 15th 
Extra Del 


Call Ort Del Rel Credit Total 
W2BCX** 17 15 1640 1672 
W7DUE 103 24 72 851 
W6ITH 191 243 212 198 S44 
W6DH 66 212 328 212 S18 
WIINU 226 122 295 643 
WIIHI 23 31 582 6 642 
W38N 108 121 387 616 
W3QP 126 227 226 579 
WI1HSX 80 68 386 40 574 
W6JTV 87 194 166 106 553 
W2HZY* 18 i4 504 6 542 
W6LMD 3 73 395 64 535 
W5MN 41 176 252 59 528 
W7EBQ 5 28 474 i2 519 


MORE-THAN-ONE-OPERATOR STATIONS 
Extra Del 


Call Ortg Del Rel Credtt Total 
KAIHR 908 466 258 452 2084 
W5OW 129 209 §98 168 1204 
W9BNT 44 94 508 646 


These stations ‘“‘make"’ the B.P.L. with total of 500 
or over. One hundred deliveries + Ex. Del. Credits also 
rate B.P.L. standing. The following one-operator sta- 
tions make the B.P.L. on deliveries. Deliveries count! 


W6IOX, 362 W7APS, 166 W3FXZ, 116 
W6GHD, 322 W5CEZ, 127 WIIOT, 109 
W6BQI, 216 WILIOR, 121 W6BQO, 108 
WSCSE, 116 
4A. A.RS 
Extra Del 


Call Ortg. Del Rel. Credtt Total 
WLNF (W2BCX)** 11 9 1154 1174 
WLMA (WS8YA) 12 27 588 23 650 
WLMI (W6GXM) 74 119 390 583 


MORE-THAN-ONE-OPERATOR STATIONS 
Extra Del 
Call Ortg. Del. Rel. Credit Total 
WLM (W3CXL) 234 195 1832 2261 
A total of 500 or more, or 100 deltrertes Ex. D. Cr 
will put you in line for a place in the B.P.L 


* Mar.-Apr 


AI 
** Includes Mar.—Apr. total 











Did you say “‘rag chew’'? Here's one lasting for over 5 
hours! On May 9th W4DUU /4 of Greenville, Ala., QSO'd 
W4DMQ, Chrichton, Ala., from 6:45 p.m. until 12:10 a.m 

May 10th)—a solid 5 hours, 25 minutes of rag chewing. 


“Our ‘Mission Trail’ 160-meter ‘phone traffic net is still 
going FB on 1804 kes. daily at 7:30 p.m. The revised mem- 
bership list: W6MYL NOG BF OAO KHW NOE MVA 
KKL HVZ NAL OJE JRU JUQ LMF OEC NVR OND 
HHE FIS MPS NMT MUN.” 

W6IRU, O.P.S, 


Correction 


On page 23 of the May issue of QST, in an article by 
F. E. Handy entitled ‘‘DX Competition Policy,”’ a footnote 
statement is made that among the scores of disqualified 
calls listed prominently in August '28, August '30 and 
August '31 issues of QST in the official report of previous 
events, was the call of W2BYP. The italicized ‘“‘and"’ should 
have read “or.’’ Our attention is called to the fact that 
W2BYP was not disqualified in '28 or '30, and that he was 
disqualified in 1931 upon the report of a single observer. 
rhis station was disqualified in the 1937 competition on the 
basis of three off-frequency reports. We are pleased to make 
this correction 

Speaking of DX Competitions, our footnote above re- 
ferred to had as its purpose emphasis of the fact that the 
policy of disqualification for off-frequency work in A.R.R.L. 
activities is a continuing one. Plans for the 10th Interna- 
tional DX Competition involve F.C.C. monitoring coépera- 
tion for off-frequency operation and improperly-filtered 
or broad signals. 
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ef discussion of call bootlegging and 

ilelving into the ethics of the thing, and 

from a DX standpoint, there is little or 

type of operation as long as all of ama- 

pardized by the bootlegger operating in 

ws attention to his illegality, such as by 

ials outside the bands. To a DX’er 

stations represents legitimate DX, and 

rh. But the donkies that get in our hair are 

1 souls who think it’s awfully funny to 

their antenna and sign a nice juicy 

have an assigned call of their own. They 

light in listening across the band and 

pefully calling. But then they probably 

t the reaction of the girl who sat in front of 
time they dipped her curls in the inkwell 

“If you can't have fun with wireless 
ham radio isn’t the hobby you 





s would have been mentioned if we 


illing DX4U and NTZ2U.... 
Wh 
including VE3DA, W4MR and 


W f tation in a country you'd like to get. 
ves his QRA as Paul Betcheverry 
t. Pierre de Miquelon, and asks for his 

I nly dubious thing about it is that 

S Miquelon are two separate islands, so we 
that QRA. And the official prefix is 











CNI THE 


ACTIVE STATION OF CAV. CRIS- 
rIANI CARLO IN TANGIER 


I {OPA with two 6L6’s, 30 watts is run to the 
mf and 14 Mc. The receiver is a TRF affair. 
B nd c.w. are used, and CNICR is active 
from 2200 to 2400 TMG and Sundays 

» TMG. 


see his QSL card one of these days 
*TZ and WS8OUK we bring a gleam of 
re still patiently hoping that the Asian 
14,440 ke., T8) will show up. The story 
cting for oil in Hejaz, has about 

out but no opportunity to mail 

= iliman’ address he gave before 
something went wrong. The 
W6OGA (ex-W2DEU 

th oys when he worked SM5VQ 
ing. The station was that of 

Film Expedition 

1VQ) located near Canton, China, at 


repor ted in the 


0 British friends certainly get the 


How’s DX? 


breaks. For example, we learn from W2ADQ that G2yy 
snagged a honey in the form of TA2BS (14,030 ke., T5), and 
another signing FNIC (14,070 ke., T9x), which should be in 
French India . .. On this side of the water, W3DAL 
W4MR, and W4ZH pulled ST2BN (or is it ST2BM?) out 
of a tall silk hat around 14,355 ke. The note is T9 . 
XOHIT is the Finnish training ship Souomen Joutsen, ac- 
cording to W2HCE. They use 50 watts of c.c. on 7 and 14 
Me., and you ean send your card to XOHIT, care of Lieut 
Colonel P. Pertamo, Chief of Laboratory, Puolustusmin- 
Sahkilabortorio, Helsinli-Linnak 16, Finland 
W3GAU reports working a station signing EL2A 
on April 27th, but he was so loud, and the other EL2A jis 
home, that we think it was a phoney Incidentally 
W2IOP keeps a sked with EL2M three times a week. Larry 
passes along the QRA of FYS8A (14,370 ke., T9) as Box 62 
Cayenne, French Guiana . If you work FKXI 
(14,280 ke., T9), like W9IJW did, don’t think he’s a phoney 
because he says he's at Clipperton Island. He may be a 
phoney, but Clipperton Island shows up on the map about 
a thousand miles northwest of Rapa Nui (Easter Island 
to those of us who buy balcony seats) .. . G2YY and 
W3CHH report EA2BH (14,035 T9x) as active in Jaca 

.. PZ1AB tells us that the Surinam government is 
opposed to amateur radio, so if you haven't already worked 
a PZ you soon may find it hard to scare up that country 

Although W2GTZ had his card returned to him 

marked “unknown,” W3EPV received a fine acknowledg- 
ment from OX3M. The OX station, which had been located 
at Foreland, Greenland, is no longer in existence, the oper- 
ator having returned to Denmark . W3GAU didn't 
do so badly when he worked VESRA (14,380 ke., TS), since 
the VES is located at Resolution Island, Baffin Land. You 
can QSL via CGS, N. B. McLean, Dept. of Marine, Quebec 
P. Q. It won't pay to be impatient, though. The mai! is 
delivered once a year! 


When: 


For a few days this month we thought that the predictior 
we have been making about a trans-atlantic 54-Mc. QSO 


sterion 


becoming an actuality had come true. We had reports that a 
W1 and a G5 had worked two-way, but we haven't been abl 
to confirm it yet. In the meantime, the boys are down there 
still plugging away. XUSZW, whom you have probabl 
worked on 40, is on 5 meters daily at 13 GMT, sending test 
signals, and W6MEK advises that W6GEI is on daily wit! 
250 watts of c.c. and an ‘“‘H"’ type antenna beamed through 
the northeast. He has been heard in Maine . Ten meters 
has been acting up, and it has been known to stay open until 
as late as 2 a.M., according to W5GGX in New Mexico 
W4ZH has been working VK, ZL, LU, PY, ZE, and K6 on 
ten, but says that no Europeans have been coming through 
.. W6KUR reports a QSO with HSIBJ (14,060 ke.), 
and rates it as rarer DX than ZKIAB. Waal, mebbe .. .. 
W2HCE gives a few ‘phone frequencies: SPIHH (14,140 
ke.), FT4AG (14,375 ke.), HR2A (14,386 ke.), and OQ5AA 
(14,140 ke.) . If it’s Asia you need, W6LIF suggests 
J3FZ (14,045 ke., T9) and J3FP (14,125 ke., T9), W2GTZ 
gives us XUSDN (14,030 ke., T7), W6MCQ lists VSIAA 
(14,020 ke., TS), VSLAI (14,030 ke., T7), VSLAN (14,270 
ke., TS), and JSCF (14,260 ke., T9); W9TSV worked J7CR 
(14,275 ke., T9x), and W3DAL tells of TA3CF (14,360 ke 
T9c) in Turkey, but is inclined to think him a phone 
PK4KO (14,140 ke., T9x) says he is the only 
Sumatran station on 20 . XTF5Q (14,100 ke., TS 
worked by W6CIS, was a ship west of Iceland. TF3FZ 
14,380 ke., TS) worked by WILEH, is located at Akureyn 
. W2I0P got a rare one when he worked UOKK a 
short time ago. The U@'s are way over in Asia 
Don’t be surprised because YR5AA has a d.c. note now 
for the C.C.LR 


probably been visiting ham stations on the side 


Jim Lamb is over there meeting and has 
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What: 


We have no startling technical advance to give you this 


onth, but we would like to pass along the word from 
W6MCQ. He was having some trouble raising Europe and 
\frica 14 Me. despite an apparently good horizontal 
ky-wire. He was talked into putting up a half-wave vertical 
und since then (early this year) has worked 14 Africans and 
17 different Europeans. W6OIS is another who backs the 
vertical as a help towards better DX. Naturally, it won't be 
cure-all, but at least it’s worth a try, especially if you’re 


t getting out the way you think you should. 


Who: 

Here are some of those active fellows in the rarer states 
New Mexico has W5GEY, using an e.c.o. in the high end of 
14 Mc. A Vee beam for Europe will be up soon. Wyoming 
has W7CEO (14,184-ke. phone) with a kilowatt, W7GGG 
14,020 ke.) with 500 watts, and W7BAH (14,206-ke 
phone) with 200 watts. Evening, their time, is the best 
period to look for them . We'd like to hear from some 
active DX stations in Nevada and the other rare states, to 
nass along the word to the foreign stations looking for WAS 

I1MG (14,060 and 14,120 ke., 'phone and c.w.) is 
n week-ends looking for Asia and Australia for his "phone 
WAC ZS1AH on the high end of 14 Me., needs 
Montana for WAS, and ZLIFE is looking for New Mexico, 
Nevada and Vermont, for the same reason If anyone 
should be called a ““G-Man”’ it's WIWV. The latest report 
has it that he has worked 665 different G's. Gee! .. 
W9RBI thought he would try a little of this QRP stuff the 
ther day during a 14-Me. ‘phone QSO with LIDNL. The 
fnal is a T55, but by taking off the regular power supply 
and finally ending up with the 6-volt tap of a dead B bat- 
tery, he was running .02 watts input and was still RS43. 
It figures out something like 50,000 miles per watt, on 20 
phone .. This QRP stuff isn’t the bunk. We worked 
this fellow W5CPT the other night and had a swell chat. 
His 8 watts was bouncing through in fine style, a good S7. 
Latest DX there is J3FP (14,120 ke.), J3FZ (14,060 ke.), 
PKIXB (14,130 ke.), PK4KO and KAIER (14,280 ke.). 
WAC 12 times, and 47 countries .. And to clinch the 
case, W3GHB worked J2CC with a crystal oscillator, doub- 
ling in the plate circuit . . .. W80MM is something of a 
scientist. A rather complete survey discloses that his liquor 
business runs only about 45 per cent normal on nights when 
the skip is poor. It fluctuates with magnetic storms as well 
, rhe last fellow we thought would fall for the ‘DX 
Expedition’ gag is W6QD, who works plenty of stuff, but 
he sent his money in along with the others. We didn’t have 
to return it, though. The check wasn't any good! 


WAC: 

Latest ‘phone WAC's are to LUSEN, FS8YG, HB9A, 
G5PT, W7MD, W1AQM, W6AM, W4BMR, W3APO, 
W6CQG, VP6YB, G5XG, G6WY, PAOWV, W2HCE, 
G5PB, ON4SS, LA1G, GI6TK and W6MLG .. .. .. To 
G.W. Perdew, K6CMC, goes the honor of the first K6 ‘phone 
WAC W9TQW made his WAC with 30 watts input 
toan 801 W1EH, K. B. Warner to you, returns to 
DX activity with some pretty nice work. Among other 
things, he worked OKIFZ, PY2HM, SUIEQ, U9AV, 
VK3QK, and W9DOP, in 6 hours. good time for a WAC in 
the W1 area 

—Wi1JPE 


In six months W1ZB has handled about 150 messages 
bound for WCFT (Schooner Yankee) and about 250 from 
WCFT 


Have you looked at the expiration date on your license 
recently? It does no harm at all to check occasionally. Avoid 
the embarrassment of having your license expire through 
your own carelessness and failure to renew. 





N.C.R. Goes to Court 
By F. O. Archer* 


[ TNIT FOUR, Section Two, Astoria, Oregon, Division of 
the United States Naval Communication Reserve can 
be numbered among the many other units of this kind 
throughout the country that are ready to spring into action 
at a moments notice, be the cause flood, storm, or disaster 
Perhaps no other unit was launched under happier cir- 
cumstances than this one. Feeling the need in the Lower 
Columbia River region of a swift, sure means of emergency 
communications to replace regular communication channels 
in time of disaster, the Clatsop County Court, working 
shoulder to shoulder with virtually every public-spirited 
organization and individual of Astoria, Oregon, has assured 
itself of a never-failing means of radio contact, and asa result 
the Navy has here a Communication Reserve Unit which 
bids fair to being one of the finest of the country. 
©Communication Headquarters was established in the 
County Recreational Center, Astoria, Oregon. An operat- 
ng room, office, and a schoolroom containing blackboard 
und a training table fitted with code practice oscillator and 
ten operating positions are provided. Space requirements do 
not permit a full technical description of the portable 
transmitter-receiver circuits with their associated power 
supply. Interested readers may gain some insight from the 
following general specifications: The transmitter uses an 807 
crystal or m.o.p.a. with crystal switching arrangement. 
Parallel 807's are in the amplifier, 50 watts nominal output; 
phone or c.w. High level modulation is employed with Class 
\ B 6L6's. The unit operates from light socket, or from 
portable 300-watt gas engine-driven generator. The receiver 
is a standard super-het with one iron core i.f. stage, a 6L6 
feeding six-inch dynamic speaker or headphones. All units 
are self-contained in handsome, cracklefinish, carrying case 
including antenna, antenna reel, key, and hand microphone. 
All equipment has been furnished by the civil authorities. 
Following the public-spirited example set by Clatsop 
County, the County Courts of Tillamook, Coos and Lane 
Counties, Oregon, are now engaged in the preliminary stages 
of setting up similar N.C.R. units. Information in greater 
detail, concerning either the apparatus described or the 
method of procedure in organizing a County-sponsored unit 
of this nature will be cheerfully supplied by the writer. 











*U. Ss. Nav al Radio Traffic Station, Astoria, Ore. 


Call Bootlegging 


The use of another man's identity, or call signal in ama- 
teur radio, is one of those things that simply is beyond 
amateur tolerance. We are glad to say that local clubs in 
practically every case where the club * is on its toes, have 
worked out a system for running down, warning, and report- 
ing the unlicensed and unqualified operator who is trying to 
pretend he is a ham, and make use of our ham bands to 
increase our interference and operating difficulties before he 
has proved his right. 

It is a standing amateur policy to lend the helping hand 
to the sincere beginner, to start him off right. This does not 
mean that there is the slightest obligation to tolerate the call 
bootlegger. To appropriate an identity is a crime punishable 
by law on conviction. To appropriate or assume a call signal 
is an offence that the F.C.C. has complete power to suppress. 
Help yourself to protect your own call and all of our amateur 
radio structure by turning in to the F.C.C. for action any 
and all cases of pseudo-amateur activity in any ham band. 
The one place for complete intolerance in ham radio is, we 
think, in this matter of spurious use of amateur bands by 
non-amateurs. The subject is as important on one frequency 
band as on another, since such activities are easily trans- 
ferred and copied by other neophytes, or given encourage- 
ment by any except prompt firm action. Protect our amateur 
bands. Keep them for amateurs. 


* A.R.R.L. will gladly send a sample affiliated club bulletin to 
any club requesting information on the system adopted by some 
- spe Seating clubs for control of unlicensed operation in their 
ocalities 
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Western Pennsylvania, Brad Mar 
Division Director, found himself lost in 


the Pittsburgh while en route to McKeesport. 
His bile 56-Me. rig and WS8OTY and W80C 
1 These chaps gave QV each street and route 
lirect he was driving along, and he arrived in 


Mel anand 


a season. 


28-M nditions in Argentina (Via W9ADN 
and LU7AZ) 


at such a low ebb at this time in 

t from the Southern Hemisphere may 

ture than reports from this Hemisphere 

During April only signals from 

re heard. U.S.A. signals were good but 

ring February and March. No signals were 

\frica, Europe, New Zealand or Australia. 

S7 r e from Europe. Does this mean that only 
was taking place? 

he band was open for the U.S.A. only cer- 

he first to the tenth of May, nothing 


hear tenth to the twentieth of May, generally 
1 t uncertain. From the twentieth to the 
twent nditions were curious; one day FB, the 
" i the band open only from 5 p.m. to 6:30 
p.m. I during May Europe seems FB, coming in 
K6, no Africans, no Asians, but heard 

INJ t S9 every night.” 


e Southeast Radio Experimental Associa- 


tior W6GXM, 8.C.M., Los Angeles Section, if 
t t least three transmitters and receivers 
work lc. to assist in conveying orders to the vari- 
: ind stations engaged in conducting the 

Ant Races under the auspices of the Los Angeles 
Speer tion at Newport Bay, California. The 
\ plendid job with less than one week's 
tice. } edit for the excellent service rendered is due 
Andy A W6MQS, O.R.S./O.P.S., for his work in 
juich g the network which handled this event. 
Due efforts, seven transmitters and receivers 
were | W6IGO operated his transmitter at the 
judge W6MQS, W6HDV, W6LAK and W6EJZ 
perat table-marine, receiving many messages and 
ear es of small craft and débris. W6NAT op- 
erated e-marine in a runabout equipped with fire- 
exting equipment. W6HEW operated portable- 
mobile r at the pits where boats were frequently 
ervice f approximately 200 messages were han- 


lled t the boats and land stations. The network 
t 10:30 a.m. to 3:30 p.m. on May 2d. 


VIINB's suggestion (June QST) that we 

for our state after our call letters 

W5GIK comes forward to point out that 

Ar e done this for years—just listen in, he 
hear “AR K" at the end of most of their 
And we're reminded of the dilemma of 
Virg ng the abbreviation for their state— 
VA nged to VIR to avoid confusion with the 

VA 


O. B. S. 


ipplement to the list of A.R.R.L. 
( ting Stations in October QST (page 122) 
WI1A¥ W2JHB, W3FPW, W3GPC, W5DKR, 


W5FI W5FSK, W6IMI, W7EYS, WS8PMB, 
WRI WoOPZIl 


Qrs 

“*TT HAS often been my experience after calling CQ to hear 

several stations reply. How to ‘hook’ them all has been 
a problem because as soon as I would call one, the others 
generally think that they have missed and begin to hunt for 
some other possible contact. I offer the following as a pos- 
sible solution, in the hope that it may be the means of 
fostering more frequent multiple QSO’s with their resultant 
good-fellowship: 

“Assume that W3QP calls CQ in the usual way, and hears 
three other stations answering; W3QP will come back with 
‘QFS QFS QFS (dash) W2CC W2CC (comma) WIMK 
WIMK (comma) W6CUU W6CUU de W3QP W 3QP (dash 
W2CC 7130 kes WIMK 7135 kes W6CUU 7120 kes (dash 
GA W2CC others pls QRX for him K.’ 

“The use of the QFS seems important to me as a sure way 
to attract the attention of the second and third stations 
called to the fact that a multiple QSO is in the making. QFS 
is suggested from the initial letters of ‘Following Stations 
please QRX for multiple QSO, getting you all OK.’ It is need- 
less to point out that the ratio of QRM to Number of Sta- 
tions working is materially improved as the number of 
stations per each multiple QSO increases: two stations, 1:2 
three stations 1:3, and four stations, 1:4, etc.” 

Ws3o0P 


—ser — 


There are over 400 licensed amateurs in Seattle, Wach., 
and its environs. In a gesture of real ham spirit and in an 
effort to include all active amateurs in their major activities, 
the progressive Amateur Radio Club of Seattle mails invita- 
tions to its hamfests and especially interesting meetings to 
all the licensed amateurs in the area. This not only makes 
the affairs extremely successful but it also builds goodwill 
among all amateurs in and around Seattle. While it's a bit 
“‘tough”’ on the club secretary (hi), it’s a very commendable 
practice. 

The Seattle Club has a special red-colored membership 
card. Around the edge are printed the months of the year, 
where notations are made as each month's dues are paid. 
This helps in keeping the dues up to date. The club now has 
new headquarters in the Seattle Chamber of Commerce, and 
meets the first and third Tuesdays of each month. The 
Amateur Radio Club of Seattle was first to instigate the idea 
of a radio ‘Field Day,” and from tbat beginning the Inter- 
national and National Field Days developed. 56-me. 
“hunts,” or “chases” are a regular Seattle activity, several 
mobile rigs being operated by W7APT, W7BRS, W7DZ, 
W7AWP, W7GT, W7FEU, W7BBB, W7RT. 


During a drive in the Spokane (Wash.) Recruiting Dis- 
trict, the fact that recruits were desired for the U. 8. Army 
Air Corps was noted by Lt. E. N. O'Connell, Air Corps 
Reserves, Kalispell, Mont., who knew of a young man who 
was anxious to get into the Air Corps. Knowing that the 
vacancies were few and that recruiting was to stop within a 
very short time, Lt. O'Connell, a radio amateur himself, 
turned to ham radio to contact the Recruiting Officer in 
Spokane. He visited W7BWH, Kalispell, and asked his 
coéperation in contacting Spokane. W7BWH made contact 
on ‘phone with W7FIT, Spokane. It happened that at the 
time the message to Major Chaddock, Recruiting Officer, 
was being sent by W7BWH, W7FLG, owned and operated 
by Major Chaddock, opened up with a CQ. W7FIT called 
W7FLG, told him about the message coming from W7BWH, 
W7FLG tuned to W7BWH, established contact, and a two- 
way conversation between Lt. Connell and Major Chaddock 
made it possible for several questions to be answered, result- 
ing in the enlistment of the Kalispell recruit. 


ee 


56 Mc. 


A method of standardizing transmitting and listening 
schedules for DX on 56 Me. is suggested by W9FM: As far 
as possible, every one without a transmitter listen d uring 
the first five minutes of each hour. Those with transmi tters, 
send for any two of the five minutes, listening the other 








42 


QST for 





fo 


m 


m 








ear 
een 
ers 


for 





£ 


a> & 





three. If additional times are desired, make the five minutes 
following the half hour of next importance, and the five 
minutes after each fifteen minutes, of least importance, 
relatively, using the same general system as for the first five 
minutes of each hour. 


John Huntoon, W9KJY, and H. Reiss, W9ERS, tied for 
second place in the Amateur Code Speed Contest held at the 
Chicago Convention, September 6, 1936, with an official 
rating of 46 words per minute. W. C. Gross, W8BKM. came 
in third with 43.4 w.pm., followed by W9HUM 37.4 
W9DXZ 37, W9MKX 33.5, W8SS 33. All these men used 
“mills” with the exception of WS8SS, who copied with a 
stick.” The excellent record of W9ERU in winning first 


place with 52.2 w.p.m. is indeed something to shoot at! 


Amateur radio made possible the accurate timing of con- 
testants in the 1936 Soap-Box Derby held at Rapid City, 
S. Dak. The Derby was held outside the city limits where no 
telephones or other forms of communication were available. 
Due to curves and hills on the track, the starter was unable 
to see the timer at the finishing line. The local amateurs took 
the situation in hand and, by use of 56-me. transceivers 
two-way communication was made available. The amateurs 
responsible for this work were W9ADJ, W9TOP and Gerald 
Lee 


—!e— 


“I think Ted Cook, ZT6AQ, should get some credit for 
about as fine a bit of QSP as ever took place—Van of ZUIT 
should also get his share. It started with a young lady in 
distress here needing some dope from her father in South 
Africa in a big hurry. He was supposed to be in Capetown 
with the South African Railway, so I hooked ZUIT and 
told him to go to it—which he did. But the OM was out on 
the road somewhere near Johannesburg, QTH of ZT6AQ, 
who had been listening to the whole thing and immediately 
broke in and offered to locate the OM in Johannesburg; 
the S.A.R. office there told Ted that the OM had gone to 
Pretoria. So Ted wired Pretoria and the S.A.R. there said 
he had already left for Durban! But Ted was only warming 
up because he shot another wire to Durban, supplementing 
it with an airmail letter explaining the predicament of the 
YL. The OM got it all and wired back, but misunderstood 
the questions the first time and Ted had to write again— 
after which all was straight and the YL got her dope. All 
this took four days, but the point is that the YL had cabled 
her dad several days before she came to amateur radio for 
help, yet said cable finally reached him after he had all the 
dope via ZT6AQ! It is stuff like that, that makes a fellow 
proud to be a ham.” 

—WécuH 





A.R.R.L. Headquarters Operators 
Hal Bubb, “Hal,"’ Chief Opr. W1AW 
rhe following calls and personal sines belong t 
members of the A.R.R.L. Headquarters gang 
WIAL, J. J. Lamb, “jim” 
WIAW, A.R.R.L. Headquarters Operators Club 
WIBAW, R. B. Beaudin, “rb 








WIBDI, F. E. Handy, ‘‘fh 
WICBD, ¢ B. DeSoto ak 
WIDF, George Grammer, 
WIEH, K. B. Warner, ‘‘ken 
Wi1kEs, A. A. Hebert, ah" 
W1GS8, F. C. Beekley beek 
WI1JBJ, Thomas W. York, “tom” 
WIJEQ, Vernon Chambers, ‘“‘ve"’ 
WIJFN, A. L. Budlong, “‘bud"’ 
WIJPE, Byron Goodman, “by” 
W1JTD, Hal Bubb, “hal” 
W1SZ, C. C. Rodimon, ‘“‘rod”’ 
WITS, Don Mix, “‘don”’ 

WIUE, E. L. Battey, ‘‘ev”’ 











Station Activities 
VANALTA DIVISION 


LBERTA—SCM, Alfred D. Kettenbach, VE4LX—B\ 
é will operate portable at summer cottage. BW is cele- 
brating arrival of Junior op. Congratulaticns, Ted. CX is 
on 3.9-Mce. ‘phone with new rig. EA continues to get fine re- 
ports from DX. FR is busy with new 14-Mce. rig. HJ, MR, 
XF and ADW are heard on 7 Me. consistently. VJ has 
directional array for 14 Mec. ZP will operate a VE9 at 
Cooking Lake this summer. ADW strung new skywire. 
AGZ is new Edmonton station. KK of Grande Prairie 
has worked all “W" districts on 1.75-Mec. ‘phone. ZW 
sports a 35-watt carrier on 1.75 Mc. AES, with his Irish 
brogue, is heard on 1.75-Mc. ‘phone. The Northern Alberta 
Radio Club gets good turn-outs at meetings. 

Traffic: VEAGE 28 LQ 12 AFT 9 QK7 WX 1. 

BRITISH COLUMBIA—SCM, D. R. Vaughan- 
Smith, VE5EP—The B.C.A.R.A. staged a QSO Contest 
which was well enjoyed by all who participated. EN cap- 
tured the first prize of a T20, JH snagged the second of a 
Bliley crystal and EH a transmitting dial. The V.S.W.C. 
has fulfilled its building demolishing contract and is hard 
at work on new clubhouse. FG still spends 75 per cent of 
his time handling traffic. RK, a first reporter, is on ever) 
day except Sunday from 1 to 2 p.m. OK took a trip on the 
Anyox. UL visited Vancouver. Rumors are rife regarding 
DD and BQ assuming added responsibilities. AX took a 
portable into Northern Alberta to see if the equipment would 
stand the gaff. It did, and he is now back in town looking 
for a QSO. EP is almost ready to modulate on 3.9 Me. with 
Class B '46’s. GF has similar plans. ND schedules his 
brother EO daily except when the batteries are low at EO 
EU at Butedale works into Vancouver on 3.5 and 7 Mc. He 
edits the Butedale Bugle. PJ uses the shield as described in 
QST a la Faraday. GI keeps constant watch on 28 Me. 
with his 10OOTH. NG plans to get her rig on 14 Me. and see 
if she can get out on that band. 

Traffic: VES RK 1 FG 32 ND-EO 27 EP 16. 


PRAIRIE DIVISION 
N ANITOBA 


SCM, A. J. R. Simpson, VE4BG—GC 

resumed experiments with 56-Mc. mobile rig. AAW 
reports for Dauphin gang. Working a K6 must have been 
too much for ACD, as he was found reposing under the 
operating table the next morning sound asleep. WW and 
TQ have been quite successful in working DX. The forma- 
tion of a radio club at Brandon has pepped up amateur 
activity in this spot. AFY changed his note to a very FB 
signal. AGR, a new station, has cleaned up his receiver 
difficulties. AC has a four-band emergency rig all ready to 
go. HD has a new skyhook. AGM is ex OQ. AG has been 
building a new super. EK keeps going on 14-Mc. ‘phone. 
GQ has acquired some high-power plate supplies. KX re- 
turned from a trip to California. LH is one of the best and 
busiest 14-Mc. 'phones in Winnipeg. NI is all for getting 
DB20 for his receiver after borrowing one from ZK for a 
few days. TO has gone 14-Mce. "phone. UX is now installed 
way up North and has been QSO Winnipeg through RO. 
VI had a scare about his T200, but it turned out to be wrong 
LC. RO has been appointed the new QSL Manager for this 
district, and we all wish him luck and success at it. The 
M.W.E.A. Bulletin is going over very FB, having been 
read from coast to coast with only three issues off the press 
rhe editor would appreciate any information suitable for 
publication. A sample copy will be mailed to all those writ- 
ing for one. The M.W.E.A. extends an invitation to all to 
drop in at their club rooms any Thursday at Room 203, 
Scott Block, Winnipeg. Winnipeg amateurs are pulling off 
i hamfest on June 26th. Get your portable equipment and 
appetites in shape for this date. 

Traffic: VE4AAW 23. 

SASKATCHEWAN—SCM, Wilfred Skaife, VE4EL 
BF has been working 3.5-Mc. 'phone. RB is now located in 
Prince Albert. WI and TI have gone North to operate For- 
estry stations. UG is working on the new rig. UH completed 
his ‘phone outfit. PE got going after a long absence. TW 
erected new skywire to put his signal in Europe. QZ ran up 
(Continued on page 68 
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Publishers of QST assume no responsibility for statements made herein by correspondents 


onstructive Criticism” 


Springfield, Ohio 


itulated on the commendable 
il fortitude shown in the last 
QST in verbally spanking those of 
ng the game in all fairness by 
the amateur bands as well as 
disrepute not just one or two 

t the group as a whole. 
nds this seems to be a step in 
n, and is one of the nicest pieces 
cism I have seen in QST for a 
It usually smacks of the de- 
» continual harpooning of the 
KK Fleapower, the Fifty-word-per- 
d, and, mostly, OST. Let us 
it as a game, enjoy it as a 
petty jealousies. Life is all too 
uur allotted three score years 
vasting half of it arguing over 
hought. It was here before a 
t and it is going to be here 

wl ng a feast for the worms. 


Richard C. Littler, WSJ RG 


ontests and Courage 


5th St., Minneapolis, Minn. 
P metaphorical pat on the back 
regard to disqualification of 
e last DX Contest. 
hen such sorry efforts have 
the laws, and when everyone 
play the game without re- 
s indeed gratifying to find 
the governing body of us 
rage to continue to stand 


t of conferring and arguing 

1 did. I admire your guts, 
inded amateur should do 

o doubt receive complaints 
ut don’t let them influence 


M e continue in its strength. 
/ A Morrow, W A KF 


More on Flea Power 


208 Vliet St., Kewaunee, Wis. 
Editor, QST: 

The boys who are after flea-power allocations 
on any of the bands are, I believe, barking up the 
wrong tree. It’s a nice thing to wish for, but the 
idea is too radical and would entail too much 
policing of the bands to be workable. There 
always will be some fellows doing a bit of chisel- 
ing, and at a distance of 1000 or 500 miles you'd 
have to do some tall figuring to know whether a 
station was using more than 25 watts or had a 
very efficient rig and antenna. ~ 

The best way out of the kilowatt QRM prob- 
lem is, I believe, W3EEW’s plan of a WAC 
certificate for low power. And that, too, would let 
somebody in for a lot of checking up 

Couldn’t we just make a game out of this low- 
power idea and from time to time print lists of 
DX worked with small rigs? If | had a kw. I'd be 
surprised every time I ealled a DX station and 
didn’t raise him. But all I have is a 6L6 crystal 
oscillator and it gives me a tremendous thrill to 
work a KA or similar DX 

Forty-meter crystals are cheap, and by choos- 
ing several good spots in doubling to 14 Me. you 
can chase DX around in fine style and select a 
clear channel at will. To me that plan is a lot 
more fun than setting a kw. at the edge of the band 
and blasting away like a space gun; or setting a 
flea-power rig on one frequency and then com- 
plaining about the QRM spoiling your DX. 

But, whatever we do, let’s not rag the 
high-power boys about being unfair. They're 
certainly entitled to a kw. if they can finance it 
Rather than trying to chase them off of some 
parts of the bands, let’s give ‘em the old run- 
around by showing ’em that we can work choice 
DX right under their noses. 

To this ham it looks as though the QRM prob- 
lem isn’t caused by any one group. The QRM 
that leaves me tearing my hair is when one of 
those idiots who hasn't the smallest spark of de- 
ceney holds his key down for long stretches 
while tuning his rig. And while QST is about 
printing the calls of the stations that cheated 
during the recent DX contest, why not police the 
bands a bit and print the calls of those stations 
who cause such needless and irritable QRM. 
That would be doing something. 

C.F. Temby, W9\ OV 


(Continued on page 46 
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UsuaA..y on this page we have told about new developments 
only when they were pretty well worked out, but for once we 
are going to use this space just to start something. The rough 
outline of a rather unusual multi-frequency crystal-controlled 
exciter is given below. For one reason and another we do not 


feel justified in taking on the development of the unit ourselves 











at this time. But it does seem like a pretty good idea, and it 








is the sort of thing that the amateur can develop to per- 
fection, so we are passing it on. 

Basically the idea consists of using two separate crystal-controlled oscillators at 
the same time. Their outputs are added and fed through a detector. The sum- 
frequency component is then picked up and passed on to the buffer or doubler. 

Chis arrangement has a number of advantages. For example, if an X-cut crystal 
eround to 5.54 MC is used in one oscillator, and a Y-cut crystal ground to 8.50 MC 
in the other, the sum-frequency component will be 14.04 MC, which is just inside 
the twenty meter band. Since these two types of crystal have temperature coeffi- 
cients of opposite sign, the combination can be made to have zero drift if the crystals 
are carefully matched. Theoretically it can, anyway. However, even taking crystals 
at random the drift of the combination will probably be as low as that of an A-cut 
crystal. 

By using more than one pair of crystals, a large number of frequencies become 
available. Thus, suppose that two X-cut crystals ground to 5.58 MC and 5.62 MC 
and two Y-cut crystals ground to 8.62 MC and 8.74 MC are added to the pair 
above. The six crystals will then give nine frequencies spaced 40 KC apart, covering 
the twenty meter band. Similarly, a total of ten crystals would give twenty-five 
frequencies. 

As a matter of fact, there are actually many more different frequencies than this 
present. In addition to the funda.nental and harmonic frequencies of the single 
crystals, there are the difference-frequencies of the pairs, which also have harmonics. 
These many spurious frequencies probably present the greatest problem that will 
have to be met in the design of the unit. With the particular crystal frequencies 
given above, the fifth harmonics of the difference-frequencies will fall in the range 
between 14.4 and 16 MC, which is bad as it is just outside the twenty meter band. 
However, being fifth harmonics, they should not be strong enough to give much 
trouble. None of the other spurious frequencies are nearer than 2.4 MC, 

[he power output available will undoubtedly depend a great deal upon the 
method used to combine the oscillator outputs. If the two outputs are merely mixed, 
the resulting signal is not likely to be very powerful. But if the two frequencies are 
really added (as by using two pick-up coils in series) the net output should be very 
nearly the sum of the outputs of the two individual oscillators. This can be fed di- 
rectly into the grids of a Class C amplifier, of course, since the latter will supply the 


necessary detector ac tion. 


JAmes MILLEN 
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Use ee ; Correspondence Department 


APPROVED RADIO E : 
PRECISION PRODUCTS ‘ditor, QS 7 
I suggest that the A.R.R.L. petition the F.C.C., for 


permission for amateur stations using 50 watts input or less 
to employ smooth R.A.C. notes. 


7 
q hg st I believe that such a practice would lessen the inter- 
EF a aula ference within our bands because of the property of the ear 
to separate sounds of different pitch even though they be on 
SLs 


the same radio-frequency. Also most interference from low- 
powered stations comes, not from broad waves, but from 
keyclicks caused by breaking the high voltage, and with 
R.A.C. permissible these stations could use primary keying 
Ys Land S W L cards—except 
those issued by the Government 
for violation of the rules and 
regulations of the F. C. C.—are 


without “tails.” . . 
the OV of every ham. 


‘ontinued from page 4} 








920 Alpha St., Inglewood, Calif 





Geo. Dery, WEHG 


325 Winslow St., Watertown, N. ¥ 
Editor, QST 
\ swell idea, this flea-power section in our bands. but I 
don’t believe it is quite practical-—especially from a legal 
standpoint 
However if a week co ild be run off as Flea-Power Week 
and limit power input to 25 watts one week, later cut it to 20 
watts, then in a few more months to 15-——when we're down 


Be sure that your carrier is free 
from hum. Use Mallory HD 
(Heavy Duty) or Mallory HS 
(High Surge) Condensers for 
filtering the power supplies of 


to 5 watts we'll be doing something 

One of us using under 25 watts (or whatever the figure is 
could call “CQ FP” and expect no calls from stations using 
over the power limit for that week 

Without any special effort I have accomplished the fol- 
lowing miles per possible watt output 


me . Band * Phone cu 
your oscillator and low-powered : 0 mi 
buffer-doubler stages—the place 10 100 mi ae oe 
20) 250 mi 
where hum usually starts. 40) 
- St) 50 mi 
\vailable in both carton and 160 10 m 25 mi 
alu rum can types as follows: Hundreds have done much better than this—-thousands 
haven't tried to! 
‘ D. C. Wke. List I've worked several stations whose signal report was about 
‘ Cap Voltage Container Price the same as mine ind started bringing in the fact that I 
HI mfd. 500 Carton $1.20 hi = FB OR 1 ha ly t a ¢ iy 78 *"* " ng | oa 
Hiv t mfd. 500 Round Can 1.45 this ‘ ‘ > uit ur still using iree times mi < 
; 4S . 
HD mfd 500 Carton 1.50 es i 11 ' | break in.? 
aa r . ee + ‘ rower e le oO to call and bre Ww 0 
Hi mfd 500 Round Can 1.75 pry by heclagabe rote ¢ prsonbenganes he wing 
to get efficiens whv we should use the same antenna to 
nended for use where the momen- send and receive ind how to reduce QRM and BCL trou- 
irae voltage does not exceed 585: ble. ... 
George A. Bonadio, W8OMM 
HS mfd 600 Carton $1.75 
Hise i mfd 600 Round Can 1.85 317 Pearl St.. Col Ind 
HS mfd. 600 Carton 2.45 Ea , ar aes seamen 
HS mfd 600 K : 2.60 aitor, Ge ; 
ound Can 6 All of us little fellows would have a kw. rig if we 


could afford it. But if everyone had a kw. conditions would 


Via ry HS (High Surge) Con- be a lot worse for everyone than they are now. I wonder i 





densers have been successfully 
used in power packs with momen- 
tary surges as high as 800 volts. 


Ses hese new condensers at 
your nearest Mallory-Yaxley 
Dis butor’s. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
table Address —PELMALLO 


Use | 
MALLorY| 
APPROVED RADIO 
PRECISION PRODUCTS 





these fellows with high-power who sa the went to high- 
power just to overcome the QRM, ever happened to think 
that the QRM that they are overcoming is about a dozen 

little fellows"’ who enjoy a good QSO just as well as an) 
one, but just have to pull the switch and go to bed when a 
kw. rig lands on or near theirs 


Carlos Vail. Jr.. WOMUR 


Royal Canadian Mounted Police 


E” Division, Vancouver, B. C., Canada 
Editor, QST 
. . . Concerning the range of the low-power station, I 
have had very good success with as low power as 5 watts 
into a '45 TNT, even in the evening hours, working as far 
east as Minnesota on 80 meters. Also I really believe a per- 
son does get a lot more thrill out of working these distances 
on low power. 
Again, considering the efficiency and stability of a rig 
working away below its rating, there would be a lot better 


quality signals on the au 


W. E. Marshall, VE6PZ 
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to advance the 
of the industry 
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POWER WIRE 
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Dozens of Uses for these 


“‘10-WATTERS” 


IRC Power Wire Wound Resistors are built to 
give balanced performance in every char- 
acteristic. They dissipate heat rapidly; are 
built to stand heavy overloads, moisture 

even salt water immersion—and have the 
added advantage ofextreme mechanicalstrength 
to guard against breakage. Throughout the 





Just the thing to complete a 


world, you'll find them specified for the most hurry-up service job or whenever 
. ‘ , , , you do not have the exact needed 
exacting industrial, aircraft, broadcasting, naval range in Y-, l- or 2-watt resistors 
. . . . . By moving the contact band of the 
and commercial communications applications. adjustable unit, any range up to the 
‘ . a maximum value may be obtained 

Made in a complete line of fixed and TYPE ABA 10 Watt Adjustable 
. . ist 60c each 
adjustable types for every need. Write for TYPE AB—10 Watt Fixed—List 48e 
. each. Made in all practical ranges 
IRC Resistor Catalog No. 4l. from 1 ohm to 25,000 ohms inclusive 











INTERNATIONAL RESISTANCE COMPANY 


401 NORTH BROAD STREET. PHILADELPHIA. PA. 


Factories or Licensees in Canada. England, France, Germany Italy. Denmark and Australia 


MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY. OTHER MANUFACTURER IN THE WORLD 
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JULY AND 


Membership}): 
A Year 
and the Radi 


e ALL FOR 


( FOREIG: 





QST and the Handbook — the me, 
basis of every radio amateur: story of 
library! The Handbook offers you, ‘ee Rae 
in its four hundred pages, the tion has 
permanent information which rdic 
amateurs need — fundamentah —,¥e'! 
history, constructional data fo, id sut 
transmitters, receivers, power from its 
plies, antennas, measuring equip that this 
ment, everything. OST brings yor order is 
up-to-date each month with P 
latest dope on this and that, new JY 
developments in circuits and equip] U: S. A 


DE RET i Oe 
; 
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shinlin the ARRLL,, 
ar jof QST 


adio| Amateur’s Handbook 


ONLY °3.00 





ke — the ment, and the thrilling, running 
amatey’: tory of moment-to-moment Ama- 
offers you, teut Radio. If your QST subscrip- 
the tion has several months to run, take 
y of this bargain anyhow 
damental, — ve’! extend your membership 
data {fo #4 subscription twelve months 
ower sup. fom its present expiration. Note 
9 ecquip-| that this offer applies only if your 
; order is sent direct to A.R.R.L. 
' special rate, in effect during 
July and August only, is $3.00 in 
win U. S. A. proper, $3.25 in Canada 
and $3.75 elsewhere. 
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4; the YOP! 


for amateurs interested 
in ultra-high frequencies 





delivers 7.5 Watts 
at 500 Mc. 


Wester « BSIGA triede has won trem 
h amateurs. Many ultra-high transmitters 








popula 
have b t around it. 

Des ecially for use in oscillator circuits of the 
negat pe at frequencies up to 750 me., it de- 
livers at SOO me. 

In , features producing higher efficiency are: 
shsen nventional glass press; close electrode 
apa onsequent reduct »f electron transit 
tiene heavy leads; low interelectrode capacities. 

yuency limit 750 me. 
I power at 500 me. 7.5 watts 
M m plate voltage 150 volts 
+ | plate dissipation 30 watts 
Ma ) plate current 80 Ma. 
' voltage 2 volts 
} t irrent 3.65 amps. 

Th. t packed with each 316A gives typical 
oscilla t details and complete operating instruc- 
tions | details: Graybar Electric Co., Graybar 
Buildisx York. 


Western Electric 


BROADCASTING EQUIPMENT 


Distributed by GRAYBAR Electric Company 
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What the League Is Doing 
Continued from page 


‘th to 60 Me. jointly to amateurs and experimental and 
would make a new such joint assignment from 120 to 
130 Me. 


No. 45, Belgium 

‘Suppress the so-called sharing of the band of 1715 to 
2000 ke. with amateurs. Reasons: Imperative necessity of 
protecting the fixed and mobile services, notably the mari 
time mobile A-3 service; experience shows that amateurs 
possess over-abundant bands for their communications for 
short as well as for long distances.” 


Re Shortwave Broadcasting 

Several administrations point out the need for increasing 
the allocations given shortwave — asting, but without 
suggesting any specific figures. U.I.R. proposes widening 
their present bands, without affecting us. 


Vo. 83, Japan 

Replace the language of the first paragraph of Section 5 
of Article 8, now providing that the power of amateur 
stations may be fixed by each administration, with the fol- 
lowing language: “‘The maximum power that private ex- 
perimental stations may use shall be fixed by the interested 
administrations, taking account of the technical qualifica- 
tions of the operators and the conditions under which the 
said stations must work. As to amateur stations, this 
power shall not exceed 50 watts measured at the input to the 
antenna.” ‘“‘ Reasons: To reduce interference.” 


No. 191, Hungary 

Add the following text to the provision in Article 14 that 
each country notifies the bureau of the Union of the calls 
assigned to its stations: “This notification does not apply 
to calls assigned to private experimental stations, amateur 
stations and private radio communication stations."’ As 
an argument it is stated that these data are not used by the 
bureau and do not occur in any of its publications, since 
the regulations contain no provision to that effect. 


Nos. 225, 298, 409 and 423, Netherlands Indies 

The Netherlands Indies propose the abandonment of 
CQ calls not followed by a K as a means for sending broad- 
casts, and the readoption of the old symbol QST for that 


purpose, 


Vo. 245, Finland, Norway, Sweden 

In Article 19, on the employment of waves in the mobile 
service, add the following new paragraph: “‘The wave of 
1650 ke. is the international calling wave to be employed by 
the mobile radiotelepbony service in the band 1560-3605 
ke. It may only be used for calling and replying, for distress 
traffic and for signals and messages of urgency and of se- 
curity.”’ See previous proposal above by these countries. 


Vo. 246, Iceland 

4 similar addition: ‘‘The wave of 1650 kc. is the inter- 
national calling wave to be employed for the mobile radio- 
telephony service in the bands authorized between 1500 
and 4280 ke. It may only be used for calling and replying, 
for distress traffic and for signals and messages of urgency 
and of security."’ See previous proposal by Iceland. 


Vo. 262, Finland, Norway, Sweden: 
Another proposal for a new paragraph to go into Article 
19, again making mention of “authorized wave bands be- 


tween 1560 and 3605 ke.” 


No. 263, Iceland: 
Ditto, except making mention of 
between 1500 and 4280 ke.”’ 


‘authorized bands 


See above. 


Vo. 276, Great Britain 

In Article 20, Section 6, paragraph 2, providing that any 
station making emissions for tests, adjustments or experi- 
ment must transmit its call at frequent intervals in the 
course of its emissions, introduce after the word “transmit” 
the words ‘‘at as slow a speed as possible.”’ “* Reasons: For 
more easily identifying an interfering station.” 


No. 367a, Germany: 

In Article 29, providing for the low-power mobile radio- 
telephony service, replace the indication 1530 to 2000 kc. 
by 1530 to 3515 kc. “‘ Reasons: The service of mobile sta- 
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Servicemen everywhere 
are following Mr. Ward- 
ner's plan... by staying 
with Centralab for All re- 
placements ... You can do 
a better service job with 
Centralab controls . .. so 
consult your jobber and 
getnew 1937 CENTRALAB 
Volume Control Guide 
from him... free! 


BRITISH CENTRALAB, LTD. 
Canterbury Road, Kilburn, London, N.W. 6, England 


Says Mr. F. D. Wardner 
Wardner Electric Co. 
St. Paul, Minn. 


Thanks, Mr. Wardner, and be- 
cause we understand that 
selva ba-Mosal-Mo) Meal-Relbtcic-talee 
ing service men in the 
Northwest, we are doubly 
proud of your faith and 
confidence in Centralab. 


Yes — since the very be- 
fo pbababbate mM @i-satec-Vi-VoMal-t-Mol-\-5a! 
Jolt ee bb ale ME: WE Oli IoF hig mmole) ate ce) & 


when diagrams like 
these were all the 
vogue... . and 
Centralab Controls 
were among the few 
“dependable” units? 


MILWAUKEE 
WISCONSIN 


Division of 


GLOBE-UNION INC. 


FRENCH CENTRALAB CO. 
118 Avenue Ledru-Rollin, Paris X1, France 
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Pex Watt 
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MODULATION MONITOR 





DEALER 
PRICE 


$2483 
‘For All Voice 


Transmitting Stations 


Model lation Monitor enables you to tune 
your tr ) maximum efficiency thereby saving 
the p under-modulation. Result — clearer 
signa tations. 

S| modulation percentage from 40 to 120 
percet 

Elir incertainty of depending on the ear, 


a ammeter or the loop and light in 
detert rrier shift and percentage of modulation. 
Actu n percentage is shown on direct read- 
ing T1 Precision Instrument. Factory cali- 
brat rther calibration needed. 

SEE YOUR JOBBER — WRITE FOR CATALOG 












Sei 


: The Triplett Electrical Instrument Company ‘ 
. 257 Harmon Avenue, Bluffton, Ohio s 

‘ ' 
s Without obligation please send me more information on 5 
§ Model 1295 Modulation Monitor. 1 am also interested 8 
: DE dheub cess evseesenss aks swieunedeanscsuaeeecnias ' 
Dt es Cetus nn cbsentieeusekeudssesuabeansesesueuens 
: PRD auntie s0d5400bbon bees weeen ene aeieeaseenand | 
5 St béswudusedaneukeewuaeer Dcedecceeeddenebedtden ; 
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tions of this category has been operating some years on the 
band 1530-3515 kc. It exists by virtue of the special ar. 
rangements concluded between the European administra- 
tions. (Regional arrangement for radiotelephone service 
in the North Sea, Lisbon 1934, and regional agreement for 
radiotelephone service in the Baltic Sea, Stockholm 1935.) 
The widening results from the increase in the radiotelephone 
traffic in the mobile service.” 


No. 358, Belgium: 

Belgium, without specifying figures, calls for widening 
to correspond to the regional arrangements of the North 
and Baltic Seas. 


No. 359, Finland, Norway, Sweden: 
Modify the figures in Article 29 to read 
band 1560-3605 ke.” 


“within the 


No. 360, Iceland: 
Modify the figures in Article 29 to read “ within the au- 
thorized bands between 1500 and 4280 kc.” 


Nos. 862, 863 365, 366 and 367: 

Here occu further reference to minor modifications of 
Article 29 in which the same editing of the language is pro- 
posed, Finle ad, Norway and Sweden referring to the single 
band 1560-' 605; Belgium citing no figures; Iceland referring 
to authoriz d bands between 1500 and 4208 kc. 


No. 382, Italy: 

Italy proposes a complete new draft for Article 31, con- 
trolling the formation and operation of the C.C.I.R. Her 
draft omits all mention of the admission and participation 
of international organizations such as the I.A.R.U., of 
which five are presently admitted. The old language, now 
omitted, was: “There gre also admitted international or- 
ganizations interested in radio-electric studies which have 
been designated by the previous plenipotentiary or adminis- 
trative conference, and which engage themselves to con- 
tribute to the cost of the meetings as indicated in the pre- 
ceding paragraph.” The old language also provided that, 
in principle, the meetings of the C.C.I.R. would be held 
every five years; Italy proposes that this now be changed to 
every three years, according with recent practice 

“ Limit to 100 ke. the width of the band now 3500 to 4000 
ke., i.e. 500 ke., in which amateurs may transmit. Reasons: 
Very great need of the public service; progress in stabiliza- 
tion technique which easily permits the reduction of the 
band used by amateurs. In Belgium amateurs are only 
authorized to use a band of 70 ke. (including tolerances) 
and this situation constitutes no hardship for them." 

“In the band of 14,000 to 14,400 kc., i.e. 400 ke., ex- 
clusively reserved in the Madrid table for amateurs, reduce 
the amateur band to 200 kc. Reasons: Shortage of frequen- 
cies for official services; technical progress in the stabiliza- 
tion of amateur transmitters which easily permits reducing 
this band without inconvenience.” 


No. 46, Canada: 

In partitioning the ultra-high frequencies between 30 
and 100 megacycles, Canada proposes that the assignment 
56-60 Mc., now joint to amateurs and experiments, be 
changed to read exclusively amateurs. 


No. 48, Finland, Norway, Sweden: 

‘Modify as follows the assignment of frequencies: The 
bands of frequencies 1560-2785 kc., 2810-2900 ke. and 
2930-3605 kc. shall be assigned to the mobile service, A-1, 
A 2 and A-3. The frequency of 1650 ke., with a guard band 
1630-1670 ke., shall be reserved, as a calling wave and a dis- 
tress wave, to radiotelephone service with ship stations and 
airplanes. The bands of frequencies 1530-1560 ke. and 
2900-2930 ke. shall be assigned to radio beacons. The bands 
of frequencies 2785-2810 ke. and 3605-3635 kc. shall be 
allocated to airplanes.” 

Follows a long argument about the particular needs of 
the North Sea and Baltic regions, with reference to a con- 
ference held at Stockholm in 1935. 


No. 49, France: 

France refers to the 1.75-Mc. amateur band which in the 
European regime is assigned in two parts: 1715-1925 to 
amateurs, fixed and mobile; 1925-2000 ke. to amateurs 
and maritime mobile telephony only. France now proposes 
the “provision within this band of the following new as 
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Every Amateur 
These RCA Types 


aN RCA-808 





The RCA-808 offers you many outstanding 
features—check them off below. The RCA- 
808 is excellent as a medium-power final 
sage or high-power buffer doubler. 


1. TANTALUM PLATE...Gives high plate dissi- 


pation and assures freedom from gas. 


2. LEADS... Plate at top, grid at side, provide maxi- 
mum insulation, maximum convenience of circuit 
arrangement, and low inter-electrode capacitances. 
3. BULB STYLE...Gives maximum heat dissipat- 
ing area and cooler bulb for equivalent size tube. 
large spacing between plate and bulb reduces 
possibility of gas evolution from bulb. 


4, ELECTRODE SUPPORTS...Constructed with 


minimum of insulating materials. 


5. LARGE PLATE CAP...Provides low contact 


resistance and greater strength. 


6. HIGH PERVEANCE...Perveance is a funda- 
mental tube constant inversely proportional to 
tube impedance. A high-perveance tube is, there- 
fore,a low-impedance tube. A high-perveance tube 
can be operated at reasonable plate voltages with 
high plate efficiencies, thus avoiding the necessity 
tor costly high-voltage power supplies. 

7. HIGH-MU GRID... Requires less bias— is eco- 
nomical and convenient. Low cut-off voltage means 
ow plate current at zero bias; thus, the tube is 
protected should excitation fail with grid-leak bias. 


8. HEAVY DUTY FILAMENT...7.5 volt, 4 amp. 
tlament provides large reserve emission for heavy- 
duty operation. 





Station Can Use 
to Great Advantage 

















RCA-913 


The demand for the RCA-913 has re- 


sulted in increased production, which 


permits a saving in costs. Hence, a price 
reduction. At its new low price of $5.00, 
the RCA-913 is now a greater value. 

The RCA-913 is the cathode-ray tube 
for use where a larger tube would be 
unsuitable. Its convenient size plus the 
fact that it requires only a simple power 
supply (operates at a maximum of 500 
volts and gives good images at voltages 
as low as 250) makes it particularly suit- 
able for portable equipment, anda highly 
desirable unit to be built permanently 
into the transmitter for checking oper- 


ation and for modulation monitoring. 





























9. CONSERVATIVE RATINGS...Class C tele- 
graph service; 50 watts plate dissipation, 1500 
plate volts, 200 watts input power —- RCA’s con- 
servative ratings assure long, economical,and satis- 
factory tube operation. 








RCA Manufacturing Co., Inc., Camden, N. J 
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signment: 1800-1820 ke., aeronautics. Reasons: The aero. 
nautical services cannot in all cases observe the tolerances 
imposed on the mobile services and, on the other hand. the 
power of aircraft stations is always inferior to that of the 
stations of other services, it is very difficult to protect 
them against interference if exclusive bands are not assigned 
them.” 

“1840-1860 ke.,. meteorological soundings.” Follows an 
explanation of the method developed by one Professor 
Moltchanoff, involving small free balloons ascending to 
height of 30,000 metres and carrying a small transmitter. 

Present provision: ‘7000-7300 ke., amateurs; 7300-8200 
ke., fixed. Modify as follows: 7000-7500 ke., amateurs: 
7500-8200 ke., fixed. Reasons: By reason of an appreciable 
increase in the number of amateurs who use this band.” 
Vo. 50, Great Britain 
‘The administration of Great Britain is of the view that 
an enlargement of some of the frequency bands between 
6000 and 21,550 ke. now assigned to broadcasting ought to 
be made. She suggests in passing that an additional assign- 
ment (perhaps in the shared bands) of about 50 kc. between 
3500 and 4500 ke. could be made to the profit of the broad- 
casting service for occasional needs of a special character.” 

Great Britain recommends the exclusive assignment to 
the aeronautical services of a number of bands of frequen- 
cies. Included in these is the band 1810-1830 kc., concerning 
which she says: “In the North Sea regional arrangement 
this band was reserved exclusively to touring aircraft. 
Under the Baltic Sea regional agreement it has been as- 
signed to the coastal stations of Poland but it will perhaps 
be possible for these stations to be put in a band in the vicin- 
ity of 1785 to 1810 ke. which is not now in use.” 


No. 52, Trish Free State 

Seventeen bands of frequencies are proposed for the ex- 
clusive use of the aeronautical services. Included in them are 
the frequencies 1800-1820 ke. 


No. 53, Iceland: 
‘“* Modify as follows the assignment of frequencies 


1500-1560 ke Mobile Al, A2, A3 
1560-1590 ke.—Radio beacons and fixed 
1590-1630 ke.—Interior services, A3 
1630-1670 ke.—Calling wave 

1670-1715 ke.—Interior services, A3 
1715-2000 ke Mobile Al, A2, A3 
2500-2710 ke.—Fixed, A3 
2710-4280 ke.—Mobile Al, A2, A3 
4280-5500 kc.—Fixed Al, A2, A3 


Reasons: The constantly increasing use of the band 
1500-5550 has caused considerable interference betweer 
the different services. These frequencies are used as well 
by small fixed stations and small mobile stations (2 to 4 
as by land and mobile stations of greater power 
100 watts) without any subdivision of the band 
between them. In consequence, the small interior fixed 
and mobile stations experience intolerable interference 
from more powerful foreign mobile stations which work on 
the same frequency. For the purpose of improving this state 
of things it is proposed to divide the band between the 
different services, that is to say between the mobile service 
radio beacons, the fixed service and the interior service.’ 


watts 
‘50 to 


No. 54, Italy: 

The band 1715-2000 kc. in the Madrid table is assigned on 
two bases, one basis for the European region and the other 
for other regions. Italy proposes no changes in the column 
for ‘‘ other regions’ but as to the European region she would 
change this assignment as follows: 1715-1800 and 1820 
1925, jointly to amateurs, fixed and mobile. 1800-1820 kc.. 
only to aeronautics. 1925-2000 ke., jointly to amateurs and 
mobile A3. 

Carrying this same idea now to higher frequencies, where 
it has not previously been employed, Italy proposes main- 
taining the band 7000-7300 ke. for amateurs in “ other 
regions’’ but making a new assignment in the European 
region: 7000-7100, fixed. 7100-7200, broadcasting. 7200- 
7300, amateurs. 

Extending the same idea to the 14-Mc. band, Italy would 
preserve the exclusive assignment to amateurs in “other 
regions” but in the European regions would have it read 
as follows: 14,000-14,150, fixed. 14,150—-14,300, broadcast- 
ing. 14.300-14,400, amateurs 

Concerning the bands 30 56 M ind 


56 60 Me., “The 
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A MATCHING TEAM 


With Plug-in Jack Terminals—Recessed Sub-base Leads 


Vatch Driver and Modulator Stages Instantly 


DRIVER 
TRANSFORMERS 


Correct turns ratio for maximum 
audio pewer and minimum dis- 
tortion. Permits most efficient 
driver tube operation. Plug-in 
jack terminals connected to re- 
cessed base lugs. Single hole 
wiring — Completely compound 
filled— Low leakage reactance — 


MODULATION 
TRANSFORMERS 


Match any tube to any load 
instantly, with plug-in jack ter- 
minals—convenient, easy, prac- 
tical. Eliminate soldering and 
binding post connections. Mois- 
ture proofed—Double varnished 
and baked — Completely com- 
pound filled—Furnished in five 


Six types L5and 30 watt capacities. sizes 40 to 500 watts. 


oa ti s deals rite 
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THORDARSON ELECTRIC MFG. CO. 
500 W. HURON ST., CHICAGO, ILL. 
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— especially selected by radio specialists of 
McGraw-Hill publications 

— to give most complete, dependable cov- 
erage of facts needed by all whose fields are 
grounded on radio fundamentals 

— available at a special price and terms 


These cover circuit phenomena, tube theory, 
networks easurements, and other subjects — give 
specialize reatment of all fields of practical design 
and ap; mn. They are books of recognized position 
in the ature — books you will refer to and be re- 
ferred to often. If you are a researcher or experimenter 
— if your interest in radio is deep-set and based on a 
real desire to go further in this field — you want these 
books f e help they give in hundreds of problems 
throug! he whole field of radio engineering. 


5 volumes, 3064 pages, 2000 illustrations 

1. Gos w’s PRINCIPLES OF RADIO ENGINEER- 

2. Terman’s MEASUREMENTS IN RADIO EN- 
GINEERING 

3. Chaffee’s THEORY OF THERMIONIC VAC- 
UUM TUBES 

4. Hund’s PHENOMENA IN HIGH-FREQUENCY 
SYSTEMS 

5. Henney’s RADIO ENGINEERING HANDBOOK 


Special Low Price and Easy Terms 


Bought « y, the five volumes comprising this library 
would cos u $25.00. Under this offer you save $1.50 
and, in ion, have the privilege of paying in easy 
installm eginning with $2.50, 10 days after receipt 
of the and $3.00 monthly thereafter. Already 
these | e recognized as standard works that you 
are bour require sooner or later. Take advantage of 
these convenient terms to add them to your library now. 
nS BSS SSSSOSSSSSSSSSSSSSSE00S"% 
: SEND THIS ON-APPROVAL COUPON 7 
: McGraw-Hill Book Co., Inc. S 
. 330 W. 42nd St., New York, N. Y. ;. 
1 Ser e Radio Engineering Library, 5 vols., for 10 g 
g days tion on approval. In 10 days I will send 4g 
g $2.50 ew cents postage, and $3.00 monthly till g 
g $23.50 uid, or return books postpaid. (We pay 4g 
§ postage wders accompanied by remittance of first g 
1 instalin t.) ' 
' 4 
De PD. ceavnesicncensseaesanschenetesnesdsebesess 1 
| 

PT IIIIE . « sngnghadamndnrocinciecu maine! ; 
T ' 
g City ar _ PRPPPTTTITITILILT LITT ei 7 
t 

8 Positior 0 06 66006560005000000000660860608 . 
’ ' 
DS ‘GIN . 0.00 0660cesensecnccesacdnenncees QST-7-37 4 
s (Books sent on approval in U. S. and Canada only.) t 
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Italian administration reserves the right of presenting at 
Cairo some proposals relative to the assignment of these 
bands also to the fixed, mobile, aeronautical and broadcast- 
ing services." 


The See-Saw Noise 
Silencer 
(Continued from page 14) 


placed on its cathode by means of the poten- 
tiometer Rs. Then if the grid of the 6C5 is biased 
negatively as the signal strength, or the voltage 
across Rs, increases the circuit will operate auto- 
matically. This is true only if the negative bias on 
the grid increases in proper relation to the in- 
crease in signal input to the detector. Automatic 
operation with inputs varying from 10 to 15 
microvolts to 100 millivolts is possible with this 
circuit. The low impedance a.v.c. circuit con- 
tributes greatly to this fine performance. The 6F6 
a.v.c. tube has a grounded cathode. Its grid, with 
no signal input, is biased negatively by means of 
control R7z, which also biases the entire detector 
circuit below ground at the same time. This bias 
should be about 30 volts. Then as the grid of the 
6F6 goes in a positive direction it draws an in- 
creasing amount of plate current. The voltage 
drop across resistors Ry, Re, R3, is arranged so 
that with no signal voltage the a.v.c. tap between 
Re and R3 assumes chassis or ground potential. 

This point then goes in a negative direction 
when the drop across FR; increases, due to the in- 
crease in plate current, thus providing negative 
bias. The common coupling circuit for the i.f. grid 
returns is then in the neighborhood of 15,000 
ohms with a 0.5-ufd. by-pass. This permits the 
use of decoupling filters as small as 3,000 ohms 
and 0.01-ufd. condensers, a considerable improve- 
ment over the conventional values employed. The 
negative bias for the control grid of the 6C5 is also 
secured from this same source after suitable fil- 
tration the Ry-C; network. The size of resistor Rg 
may require some change in value for best results. 
Also, the leakage diode connected across the load 
resistor is not always necessary, although it some- 
times provides improved performance with a 
particular type of noise. 

One of the requirements of this circuit arrange- 
ment is the necessity of securing a sizable below- 
ground potential. The resistor Rio will vary in 
value depending on the number of tubes used in 
the receiver. As this resistor handles all the plate 
current drawn it should be of the twenty-five 
watt size for safety. If the total plate and bleeder 
current to be drawn is known, the value of resist- 
ance necessary to produce a 50-volt drop may 
readily be calculated by Ohm’s Law. In this ar- 
rangement fixed bias Class-AB stages should be 
avoided, as their varying plate current will cause 
a shift in drop across Rio that may be quite severe 
at high audio levels. The use of 6L6 tubes with 
self bias is recommended if high audio output is 
desired. For telegraph operation, the a.v.c. sup- 
ply is shorted by the switch SW so that only the 
fixed bias remains on the control grid of the 6C5. 
This makes a gate with a fixed setting so that it is 
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| TWO NEW 
-| ZERO BIAS TUBES 
TZ20 =e *2*2e2e2e2 2Q3Z 


$2.45 $8.50 


‘ial Another great forward stride for Taylor Tubes. Here are two new tubes that 
tion are sure to lead the way in Class “B” usage. Designed for maximum perfor- 
in- mance at value plus prices, the 203Z and TZ20 have been added to Taylor 
— Tubes mighty sales champion line. Amateurs!! Now more than ever you can 


rrid 





‘tor | 

D1as | 
the 
in- 
age 

l so 


000 build 100% Taylor Tube equipped rigs. Insist on “More Watts Per Dollar!!” 
the Full details and prices on these new tubes are given in Taylor Tubes new 
FREE 1937 Catalog and Manual which is now ready. 
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also 
NEW TAYLOR MANUAL READY 
6 
ilts 
load 
me- Contains—Technical articles—Circuit diagrams—Suggested “Rig” layouts for 
h a all bands and power—L/C charts—Page on page of vital important informa- 
tion which you can use and need. Entirely new throughout! Absolutely not a 
reprint of the now famous first edition. Every amateur and radio engineer 
sr must have this fine new manual and catalog to keep up to the minute. Don’t 
yi waste a second—get your copy NOW. It’s big— It’s FREE. 
{ 
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i FREE —Write us or see your distributor — FREE 
= ‘More Watts Per Dolla 
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This a bonafide advertisement di- 
rected to the attention of amateur and 
commercial radio operators willing to 
undergo intensive training that pre- 
pares for Airline Radio Operators jobs. 
T V Radio Room, Municipal Airport, Kansas City, 


many radio stations operated by 
>» coast airline. 





Because of the 
actual shortage of qualified radio 





operators thoroughly versed in Airline oper- 
ating procedure and other important and 
neces subjects, we have, with the coop- 
erati of Airlines developed a highly spe- 
cial and intensive course of instruction. 
Train is provided under the supervision 


of tw }oroughly experienced Airline radio 


opera We are receiving many more re- 
ques r operators than we are able to 
supp AND THERE IS EVERY INDICA- 
TION THAT THIS DEMAND WILL IN- 
CRI MATERIALLY IN THE FUTURE. 
WI AVE DEFINITE ARRANGEMENTS 
WIT rWO LINES TO PROVIDE THEM 
WI OPERATORS. 

If 5 ire between the ages of 18 and 30, 
hav 1igh school education, no physical 
defe and really like radio operating, it will 
be t yur advantage to investigate this 
unusual opportunity immediately. WE WEL- 
COME STRICT INVESTIGATION. Write 


or ¥ for complete information. 
NORM G. SOUTHER 
MIDLAND TELEVISION, INC. 


i Broadcasting Company Affiliate) 
29th FLOOR POWER & LIGHT BUILDING 
KANSAS CITY, MISSOURI 
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necessary to adjust the receiver sensitivity by 
means of an r.f. gain control so that the signal 
“fits the gate’’. Injection of thé beat oscillator op 
the suppressor grid of the last i.f. stage is recom. 
mended. Care should be taken that the input of 
the oscillator to the suppressor is not excessive 
otherwise loss of output and a high hiss level wil] 
result. 

Now let us go over the basic requirements that 
must be taken care of if a receiver is to be sue. 
cessfully “noise-proofed,” and which at the same 
time are necessary for optimum receiver perform. 
anee. A power supply having good regulation, 
with an electrostatic shield between the primary 
of the power transformer and the other windings, 
is necessary. The shield helps materially in pre- 
venting or limiting any noise that tries to enter 
the receiver via the connection to the power 
source. Despite this precaution in severe noise 
fields, it is possible to get a substantial noise input 
which may be picked up in the r.f. tubes (wher 
it can be handled by the silencer), or it may be 
picked up on audio grid leads and then rectified 
and amplified. Naturally if this takes place th 
best sileneer in the world will do no good so far as 
such noise pick up is concerned. The best answer 
to this problem is the use of a transformer- 
coupled audio system. In a resistance-coupled 
amplifier the grid coupling resistors make excel- 
lent grid leaks so that the tube functions both as 
a detector and an amplifier. If a diode detector is 
used, it should be in an envelope other than that 
of the first audio stage. A good r.f. choke should 
be used between the detector and the audio stag 
and every inch of grid and plate leads in the audi 
system should be shielded. Then if all the rf 
tubes are removed, the system will be quiet ever 
though a spark coil is operated within a few feet of 
the amplifier. 

Power supply regulation enters into the pictur 
from two angles. First, if loud noise pulses are be- 
ing received, the plate currents of the r.f. and if 
tubes are likely to vary over wide limits. If this 
occurs, the power supply with poor regulation 
will be modulated in much the same way 4s 4 
transmitter is modulated. Only in this case the 
modulation will be noise, not intelligenee. The 
second factor is also important. That is, the ad- 
justment of the silencer with respect to voltage is 
generally quite critical regardless of the type of 
silencer employed. As can well be imagined, ac- 
curate adjustment of voltage becomes next to 
impossible if the total voltage available is varying 
considerably. These difficulties can be overcome 
easily by using a choke-input filter with a fairly 
heavy bleeder current drain, or one of the auto- 
matically regulated power supplies. 

Two more closely related problems remain U 
the path of a good silencing job. The first of these 
is that the source of the a.v.c. voltage must be 
protected against noise impulses. This require- 
ment is fulfilled by the Lamb device as well as by 
the circuit under discussion. Several systems have 
been published where this is not the case. With the 
source of a.v.c. voltage unprotected, a loud and 
fairly continuous train of noise pulses will develop 


an increasing amount of negative bias and thus 
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Precision 




















INSIDE 


of Dependable Test 


Many famous trade-marks identify the lead- 
ing test instruments used in radio service 
These trade-marks give us 
confidence in the stamina, precision, and 
dependability of this equipment. We use 


laboratories. 


them with confidence in the accuracy of 
the delicate measurements they indicate. 

But underneath the trade-mark— inside 
the box—lies the reason for their satisfac- 
tory service—good workmanship—quality 
materials. It is significant, therefore, that 
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PROOF 


Burgess Batteries are chosen to power 
practically all the better known, modern 
radio test equipment. When you renew cells 
in your test equipment, buy Burgess for 
continued accurate performance, just as 
the manufacturer intended. Use Burgess 
Batteries in all your experimental work for 
the same reason. They give the greatest 
eflficiency—lowest cost. 

BURGESS BATTERY COMPANY 


Freeport Illinois 
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HUGHES PETERS 
ELECTRICAL CORP. 
178 N. THIRD STREET 


Your Source 










TRANSFORMERS 
and ADD-A-UNIT 
TRANSMITTER KITS 


hat's really engineered — that 
und that won't feed back. Utah 
ctrically and mechanically 

y wound coils, ample insulation 
nation. They'll give you better 
wer life. A complete line is avail- 
italog for complete specifications 


UTAH ADD-A-UNIT KIT 


80 WATT INPUT 


Only $49:75 


verful transmitter, simply and 
tah Add-a-Unit Kit, at a fraction 
assembled job, with Utah 
Additional Unit Kits avail 

your first one, so that in time 
lete 400 Watt phone trans 

il jobber, or write Dept. Q-6 for 


UTAH RADIO PRODUCTS CO. 
CHICAGO, U.S.A. 
ee). ie), age) 
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LEADER SHIP® 


| make the receiver insensitive to anything but 
| very loud signals. In this case, as in the case of 


| the “noise susceptible’? audio system, a good 
silencer will do no good. 

The second problem is a bit more difficult of 
solution. In conventional receiver design fairly 
large values of resistance and capacity are used in 
the grid return filters, which are used in all stages 
to which a.v.c. voltage is supplied. These filters 
act as grid leaks and condensers with very long 
time constants when the grids of the amplifier 


| tubes are driven positive by noise pulses. In typi- 


cal grid-leak detector fashion a negative bias is 
built up on the grids that effectively reduces the 
receiver gain for an appreciable length of time. 
The answer to this problem is the use of a low- 
impedance source of a.v.c. voltage. That is, in- 
stead of securing the a.v.c. voltage from the drop 
across 100,000 ohms or more, this value should be 
reduced to something around 15,000 ohms with 
an appropriate by-pass. The source of common 
coupling between the various grid circuits is thus 
made very low. Then much smaller values of de- 
coupling resistors and condensers can be em- 
ployed without difficulty from interaction or 
feedback. 

In conclusion it would be well to point out that 
in cases where high selectivity is employed, witha 
crystal filter for example, protection of the filter 
is necessary as pointed out by Lamb.? However, 
there are many cases where this type of selec- 
tivity is not used. Then the ease with which the 
automatic see-saw silencer can be installed is a 
decided factor in its favor over the i.f. type, as 
the results obtained in a side-by-side test are 
comparable. 








2 Lamb, “More Developments in the Noise-Silencing 
1.F. Circuit,” QST, April, 1936 


Omission 


The resistor values in the June 3-Stage trans- 
mitter, page 23, are as follows: R;, 100,000 ohms 
1 watt; Re, 35,000 ohms, 2 watt; Rs, 10,000 
ohms, 10 watt; Ry, 10,000 ohms, 10 watt; Rs, 
5,000 ohms, 10 watt; Rs. 400 ohms, 10 watt; R;, 
400 ohms, 10 watt. 





Midwest Division Convention 


‘IRST announcement is made of the 
Midwest Division A.R.R.L. Conven- 
tion to be held in Kansas City, October 
9th and 10th, under the auspices of the 
Heart of America Radio Club. It is 
planned to make it the largest ever held in 
the division, and to provide entertainment, 
lectures and prizes in keeping. The QRA 
will be the new $6,500,000 municipal 
auditorium. Tickets are now available. 
For further information write Bob Cooper, 
W9KNH, Box 7471, Kansas City, Mo. 
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aie Dependable, inexpensive,— Mallory Vibrapacks are the ideal sources of plate volt- 
n oF age where commercial electric power is not available. Operating from a 6 volt 
storage battery, the high voltage models of the Vibrapack will deliver up to 
_ 300 waite at 100 m. a. of easily filte red, rectified DC for operating portable radio 
- . transmitters, P. A. systems and other e quipment. Lower voltage models of Vibra- 
e 7 ° ° ° . 
amin packs are used where less output is required. Mallory Vibrapacks are ideal for 
selee- converting 110 volt AC receivers for 6 volt operation. 
‘h the _ ‘ r : . 
lisa The output of Mallory Vibrapacks is variable 
pe, as in four steps of 25 volts each. The selection of 
st are output voltage is obtained through a Yaxley 
switch connected to various transformer taps. 
me Maximum efficiency is obtained for all load 
conditions. 
Mallory Vibrapacks are made in four models— 
Type Vominal Output J oltage 
trans- on . 6 6 ° 26 ae 
wi 95 1 —Self-Rectifying 125-150-175-200 
10.000 552—Self-Rectifying 225-250-275-300 
t: Rs 553—Tube Rectifier 125-150-175-200 
tt: R; 554—Tube Rectifier 225-250-275-300 
Mallory Vibrapacks are supplied complete with 
special design Mallory Long-Life Vibrator. The 
—— rectifier tube is included with Models 553 and 
554. Average weight only 5% lbs. 
n 
~ re 
the See the Mallory Vibrapack at your most 
en- convenient Mallory-Yaxley distributor. He 
ber has your Data Sheet,**Perfect Portable 
the Power”’*>— containing complete specifica- 
is . ° . ° ° 
tin tions and operating instructions. Ask for it! 
pnt, 
RA Ny 
ipal P.R. MALLORY & CO., Inc. 
ble. x 
oa Wh Bie) RY INDIANAPOLIS, INDIANA AXLE’ LF, 
4 ‘REPLACEMENT Cable Address—PELMALLO 4 oe 
CONDENSERS... VIBRATORS VOLUME CONTROLS 
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NOW OFF THE PRESS 


The new Cardwell Catalog No. 40, with good 
news for you and handy nomograph charts for 
choosing the proper variable condenser for any 
power and band. Ask your dealer or write us. 
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MT- 100-GD — capacity 100-100 mmfd. Most popular 
watt plate modulated amplifiers or for p.p 
saes. Airagap 070”. Plates Buffed and 


Insulation G.E. Mycalex 
: $4.80 


' 





NP-35- ND — coo. 35-35 mmJf. The best bet for the 
th low power deserve it higher 
ugh for portables big enough for high 
ns. No closed loops lsolantite insule 
Peak flash over 4200 \V 


s. Net ? $3.60 


XE-240-KS 


Capacity 240 mmf. max. 





XG-110-KD 

Capacity 110-110 mof. 
For yeers the accepted 
unit for p.p. 200 watt 
tanks fully modulated 
G.E. Mycalex insulation 
where you need it. Air 
171°. Plates 

buffed and pol- 


ished. Peak v $10 80 
. 


— 6000. Net 





ITHE ALLEN D. CARDWELL 


MANUFACTURING CORPORATION 


823 PROSVECT STREET. 


BROOKLYN, NEW YORK 
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An Effective Linear Filter 


Cont sod ‘ page 1 


adjustable. The antenna, transmission line and 
transmitter should be built and adjusted in the 
normal manner and when operating properly the 
stub should be connected as shown. Then without 
retuning or adjusting the transmitter, line or an- 
tenna, move the shorting bar up or down on the 
stub until maximum current flows in the shorting 
bar. A 0-1 ampere radio-frequency ammeter 
tapped across part of the shorting bar will allow 
the point of maximum current in the stub to be 
determined. On low-power transmitters it may be 
necessary to use a lower range ammeter or ther- 
mogalvanometer to get a good meter indication 
during adjustment. Incidentally, the current at 
the shorting bar will be much higher than the line 
current but it represents circulating current or 
“wattless power.” 

When the stub is working properly it will usu- 
ally be found that the d.c. plate current drawn by 
the final amplifier has dropped off somewhat, and 
the amplifier may run noticeably cooler. This is 
simply an indication that the harmonies are no 
longer being generated in the final amplifier and 
will allow the input and output on the funda- 
mental to be increased. 


The approximate length of the stub, in feet, 
ean be calculated by dividing 240 by the fre- 
quency in megacycles. Also one can divide 240,000 


by the frequency in kilocycles, the frequency, of 
course, being the fundamental frequency of the 
transmitter. 

The following table shows stub lengths for the 
low-frequency end of each band. Thus if each side 
a small 
adjustment of the shorting bar will allow reso- 
nance to be established for any other frequency 
in the band. Note that, for obvious reasons, this 
filter stub is a one-band affair! 


Frequency in Stub Length 


Megacycles in Feet 
1.75 Me. 136.8 
3.5 68.4 
7 34.2 

14 17.1 
28 8.50 
5b } os 


This same harmonice filter arrangement is ideal 
for those using long-line tank circuits on ultra- 


high-frequency amplifiers. Fig. 2-A shows the 
conventional plate tank circuit arrangemen 
while that of Fig. 2-B is much more desirable 


since it prevents the generation of odd harmonies 
as well as even harmonies in the push-pull ampli- 
fier. The plates should be tapped down from the 
open end of the line one-third of the length of the 
line, which is approximately a quarter wave- 
length. Copper or dural tubing is usually used for 
the line in order to get either high unloaded Q or 
Z, depending on whether the tubes operate a 
oscillators or amplifiers. 
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Lower Down Payments 


Than Ever Before! 
EASY TERMS 


These receivers are among best v money can buy 
EASY CREDIT PLAN makes it easy to own one 
rates. Send down payment with your order today 


NOW! 


the alues Our 6% 


Compare our 
Set will be shipped 


as soon as credit is O.K.'d. Entire transaction 1 week. Order now! 
Cash Down 6 Months 9 Months 12 Mont 
Price Payment Payments Payments Payment 
NATION — NC —_— complete with tubes, crystal and speaker in 
$147.60 $27.60 $21.10 _ $14. 21 $10 80 
NATIONAL NC -100 complete with tubes and speaker in cabinet 
5.10 $20.10 $18.58 $12: 50 $9.47 
NATIONAL NC -101X complete with tubes, crystal and speake 
».00 $24.00 wo 58 $12 50 $9.47 


NATIONAL HRO with tubes and co 
$17 $29 70 6. 14 $17.67 $13.45 
NATIONAL HRO eth: tuben calle and — supply 


$195.60 $35.60 $27.8 $18.83 $14.33 
HAMMARLUND St is ama te . ibes, crystal and 8’’ 
speaker 255.70 $35.7 $38. 08 = 78 $19.64 
ACR-155 lete with tubes ey built in pe ake 
$74.50 wee. - $11.0 $7 39 
ACR-175 complete with tubes - al and se ais ite spe 
$119.50 $19.5 $17.74 $il $9.02 
RME-69 mplete with tubes ystal and speaker in « Sats t 
$151.20 $26. io $21.94 $14.77 $11.25 
HALLICRAFTER SX-11 complete with tubes and crysta Speaket 
$12.00 extra $99.50 $19.50 $14.36 $9.66 $7.30 
HALLICRAFTER ULTRA SKYRIDER with tubes and crystal 


Speaker $12.00 extra 


$114.50 $19.50 $16.90 $11.37 








Pay Only 


9“ 


RME 69 


per month 
Complete with Tubes, | I. .20 ON 12 
Crystal, and Speaker CASH a 
SG saccencasducas PRICE paenwe Saeis 
(Small Down 
This precision built communication type Payment) 
ceiver has proven itself to be one of the 


Features continu- 
6 bands from 9t 


very best in performance 
is band spread tuning on 


550 meters. The amateur bands are grouped 

ior minimum amount tuning. New large im Five 

proved dials. Built-in monitor for both phone 

nd C. W. Heavy crackle finish metal cabi cvcles 

net. Uses expensive electrical condenser sys | Asap 
Permar 


tem of band spreading. Has single crystal 






















129 
CASH PRICE 


band spread ranges, 
4.0 megacycles, 7 





HRO DE LUXE 
Only 
SD qpz0 


Down 
* 





i Year 
to Pay 
Complete Band Spread coverage, 


| 7 9 70 
CASH 
PRICE 


1700 KC to 30,000 KC. Nine 
lubes (not including rectifier). 
Iwo pre-selector stages. Strictly 
single-control tuning. Four gang precision condenser 


pre-loaded worm drive tuning, 20-1 ratio. Two 
stages with Litz-wound coils, air condenser tuned 
Keat Frequency Oscillator for ‘‘offset’’ C. W. tuning 
Single Signal (Crystal Filter) standard equipment 
Direct reading micrometer dial spreads tuning over 
500 divisions, numbered every 10 « livisions. Buy now 
on NEWARK'S easy 6% Credit Plan 


with 


1. F 


COMPLETE WITH TUBES, 
CRYSTAL and SPEAKER 


1.7 to 2.0 megacycles, 3.5 to 
7.0 to 7.3 me gacycles, 14.0 to 14.4 mega- 
28.0 to 30.0 megacycles. Automatic plug in coils. 
1ent calibration. Micrometer dial. Amplified, de- 


ter. (Bliley 456 K.¢ is standard equip layed A. V. C. Power output 10 watts. C W. Oscil- 
nt. 9 tubes lator. Crystal Filter. Built-in Power Supply. 12 Tubes 
10” speaker. Our time payment plan makes it easy 

to own this fine set. See terms listed above. 


ORDER DIRECT from this ad 
write for FREE BULLETIN 


VERY SPECIAL 


OIL FILLED AND 
OIL IMPREGNATED 


FILTER CONDENSERS 


Don't wait until you have ready cash. Buy now Lucky Purchase of 10,000, all well known makes, enables us to offer astonish 
NEWARK'’'S Easy 6% Credit Plan. Send ing low prices. All Guaranteed at rated voltages. Already sold down to limited 
wR payment with order. Sets shipped im supply and going fast. Order now 
»} ™ " 
eee Eee Cap. Voltage Sice Weight Pric 
Added To Our transaction completed in one i mfd 2000 V. DC § x3\%xl 1\% Ibs. $1.25 
Iechnical Stat bs = a poy tee ms We 2mfd 2000 V. DC 47 x 3% x 1% 3 Ibs 1.50 
Mary Harrison stock all new nationally ad &8mfd. 2000V.DCS5 x3 x3% 4lbs 2.75 
WOLLX ees -1* nonaree and sets 9 mfd 3000 V. DC 54% x3 s x11 9lbs 7.25 
at Wilcox wt nna } hn phy ra inc luding 2 a” * BR: akelite standofis ‘ 
9BHM Easy Terms on Parts and 4.4mfd.1500V.DC5 x«3\%x1% 1% lbs. 1.75 
Vrite to them Supplies of $60 or more. Be Smfd. 1500V.DC 3% x3%x1%1% lbs. 1.90 
bout your fore You Buy, Write Us 5.2mfd.1500V.DCS x3%x2%2M lbs. 2.00 
problems 








NEWARK ELECTRIC COMPANY 


226 W. MADISON ST. 
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with 


LEEDS 


usuall 





by 


2.320 


thousands of different 
has what you need. Write us about it. 


RACK PANELS 


k shrivel finish in the standard 19” length, 
mounting 






items 


LEEDS 


a 


slots ot Amateur slotting Masonite 


k and silver gray in W. E. slotting, 4” thick 
Width Aluminum Price Masonite 
1%” PA-1 $.74 $.36 
3%"" PA-2 1.03 .48 
5\%" PA-3 1.30 .54 

PA-4 1.55 .69 
R34 PA-5 1.90 .87 
10 bs PA-6 2.45 1.05 
12%’ PA-7 2.90 1.23 
14." PA-8 3.35 
15% PA-9 3.70 Other sizes 
17%" PA-10 3.95 Price on vequest 
19%" PA-1l1 ..4.45 State slotting de- 
11 6” «=PA-12 5.20 sired in order. 





60 


40 


v ICTRON *°G"" — The Magic Insulator of Radio 


t it, so no need to describe it. 


1x12 Cond. Strips 


6x6 


$2.00 $.75 % x 3/16x 12” $.35 
1.35 é box & x12” .60 
.75 25 
r \%& pint $.25 1 pint $1.75 
nt $.25 \% pint $.75 1 pint $1.25 





PAW oon metal 
follow . 


punch for drilling holes; we have the 


13/16" — 144” each $1.67 
tter, 1 to 5’ dia 1.85 
ter, 1 to 4’’ dia 1.29 





LEEDS Cepper Wire Specials 


Enameled 


60c. No. 10 90c. 
enameled No. 

PI phor Bronze — 
und kinkless; high 
$1.25. Seven 
bronze $1.50. 

2 100-foot lengths 


piece are available 





HEINEM IANNC irenit Breaker 


% x 3%; 





Leeds LD-5. Mounted 
crystals. Uncondition 
ally guaranteed; cut 
to your specified fre 
juency in the 40-80 
and 160 meter bands 
at no extra cost. 


», easily mounted 
single pole, 
primary. 7 models 5 


al $3.90 





LEEDS 


Con 
Transform- 





Only $3.50 
Money back guaran 
tee if you are not 
ompletely satisfied 

LEEDS type A.L. 
metal crystal holder, 
as illustrated above, 

















rs fits standard 5-prong 
er socket... 89c 
Ma 
Pyrex Strain insulators 
33 7c 
P yre “x : strain insulators 
69c 
Le “ad in bushings and 
$5.20 | 15” brass rod 1.47 
j 6.7 Complete line of 
' . 10.95 Johnson & Birnbach 
Tyr 1t 200 ma: 5 v. at 3 products in stock 
tapped at 6.3 . 
ae General 
- Radio 
LEI OKES IN METAL CASE Variacs and paste 
SIMI] \BOVE ILLUSTRATION in stoc 
677-U coil forme, 21 
?5 H. Swinging turns, 2% ia. reso 
$1.45 62-FS 200 MA | Rant on 3 5 mc. 100 
> an 62.CS 300 - mfd. cap 0c 
— =e MA | 677-Y — 30 turns 4” 
3.45 ...62-HS 400 MA | dia. resonant 1.7 mc 
4.95 62-1S 550 MA | 100 mfd. cap 75¢ 
45 Vesey Street 
New York City 
The Horne of Tel. COrtlandt 7-2612 


LEADS THE FIELD Cable Address: “RADLEEDS” 
World Wide Service to Amateurs 


Say You Saw It in QST 








It Identifies You and Helps QST 


A Four-Band Portable 
(Continued from page 24) 


plugging Le into the plate circuit and L, into the, 
grid-cathode circuit. The tuning capacity C, is 
turned to near maximum capacity, where the 
plate circuit is resonant at the crystal frequency, 
To tune to 20 meters the same coils are left in 
their sockets and the condenser simply moved to 
near minimum capacity. The tube now acts asa 


doubler and the output is on 20 meters. Resonance | 


dips are well defined on the plate current meter, 

To tune to 10 meters, the coils are reversed and 
the condenser will hit resonance with the fourth 
harmonic of the 40-meter crystal at about one- 
third capacity. The resonance dip of plate current 
is more pronounced than on 40 and 20 meters, 
dropping from 70 ma. out of resonance to 60 ma. 
in resonance, depending upon the activity of the 
40-meter crystal employed. Some crystals vary 
slightly from the above values, but all good 
crystals will give high 10-meter output. The out- 
put will light a 6.3-volt test lamp to full brillianey 
when coupled loosely to the plate tank with two 
turns one inch in diameter. 

In order fully to excite the push-push doubler- 
amplifier the grid circuit is tuned to resonance by 
Ce. An untuned, or aperiodic, circuit may be 
inserted here if desired, with some loss in final 
output. The importance of C4 previously has been 
stressed. Neutralization is not necessary as the 
output tube is always a frequency doubler as well 
as an amplifier of input power from the crystal 
oscillator. 

The plate current of the tubes is indicated 
simultaneously on the same milliammeter. The 
crystal tube current has been mentioned as 60 
ma. in resonance, but with the amplifier grid and 
plate coils removed. Introduction of the amplifier 
grid circuit plug-in coil and tuning C2 to resonanee 
loads the crystal oscillator plate current to 70 ma 
When the plate tank coil is also plugged in the 
total meter reading will be around 110 ma. or an 
amplifier current of 40 ma. out of resonance. 

When the amplifier plate tank is swung to 
resonance the total current drops to about 90 ma. 
or approximately 6.5 watts input to the amplifier, 
antenna not connected. The tube runs cool with 
this treatment and when the antenna is intro- 
duced the total current loads up to about 120 ma., 
which corresponds to an amplifier input of 16.25 
watts (50 ma. X 325 volts). 

The transmitter is built into an 814 by 12 by 
6<-inch chassis with large ventilating louvers at 
vach side, and several half-inch holes are punched 
at the rear and in the cover for air circulation. 
A protective metal cover is placed over the 
crystal for mobile or portable use. 

Talking about brass, read this one from 
VE3BE: “A guy bootlegged my call and then 
sent me an anonymous letter saying he had at last 
clicked with his first contact and would I be 80 
kind as to QSL as he didn’t have one and did not 
wish to go back on his promise to QSL.” Nice 
feller! 
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= Aunouncing THE NEW 
“| DELCO-REMY MODEL 961-N 


«| GENERATOR FOR RADIO- 





final 

been 

‘| EQUIPPED PASSENGER CARS 
; well 

‘ystal 

cated Amateur radio operators and car owners with auto radio installa- 
The tions—here is the answer to those additional current requirements 
as 60 e ° r 

“ier for your radio and extra equipment. The new Delco-Remy Model 
olifier 961-N Generator is a low-cost unit that makes available a 26-28 
hanee ampere output, when needed. 

() ma 

n the This new Special Service Generator is complete with Current and 
= - Voltage Regulator, wiring and all necessary attaching parts. The 
ng to Delco-Remy regulator controls the voltage at the battery, pre- 
0 ma venting battery overcharging and exces- 

= sive voltage within the electrical system— | FOR POLICE CAR 
intro- and it does not cause radio interference. SERVICE: Delco-Remy 


) heavy-duty generators 
ma., 
. of the 934 type are 

. OF aig = > y > o « ~ ¢ y ° “s 

16.25 Delco Remy Model 961-N Generators may avaliable fer tatalie- 
i be installed on most cars. Any Branch or | tion on most cars, in 
12 v ~ . . . YT . > > ‘7 , > ice 

oa Electrical Service Station of United Motors | ¢it#er City Police or 
ers at State Police Service. 
nehed can supply them. 
ation 


r the 

























Delco-Remy products are 

7 UNITE 

(rom _ sold and serviced by United 
then = ne Pr) Motors Service everywhere 
at last OTor wherever you see this sign 
be 80 
id not 
’ Nice 


orld’s Largest Manufacturer of Automotive Electrical Equipment 
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THE 


Gros& STOCK 


of Transmitting and Receiving Radio 
Equipment is one of the Largest in 


the World 





Test Equipment Carried in Stock 
»phs—Oscillators—Tube Testers—Volt 


Milliammeters— Modulation Monitors 
* SUPREME * TRIPLETT * DUMONT 
* PRECISION *® CLOUGH-BRENGLE 


* RANGER * READRITE *& BURTON 





$5.25 
5.88 


Mik 1 





PREMIER MOUNTED CRYSTALS 


NTED CRYSTALS 





KEYING RELAY 


‘ Can be used 
The ©” Single 
ruction, 
ntacts 


.., Oe 


1 Silver ¢ 





GrossValue on U.T.C. Transformers 


tand on Bushings, Universal Mounting 
$5 


' 1000 volts A at BOO MELA 
| Too, 1250/1500 ies A at 300 
6.75 
“wh SOO olt \a at soo 
10.95 
17> 1500) \ t ‘A at Soo 
10.95 





THOR DARSON CASED TRANSFORMER 


r. 200 MA 21 10 
: vi $245 


HOKE 12 H 250 MA $1.95 
' 15 H 250 MA CHOKES 2.95 
umd Strai 


M KEY Ose aa ae $3 a $7. 95 


HEAVY DUTY ANTENNA KNIFE 
SWITCH 


100 Amperes, 5 








* Break $1.45 





NEW ! ! STATION CHIMES 
4-Plate Type with Mallet 
SPECIAL $4.50 


PORCELAIN BASE 50-WATT SOCKETS 


$.88 








NEW | | HOYT BAKELITE CASE HOT 
WIRE ANTENNA METER 


Mounts through 2 9” hole. Scale 
\mpes 


GROSS RADIO, INC. 
51 VESEY STREET NEW YORK 
Address: GROSSINC 


Length 
$3.20 





Cable 
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W3FAR Wins 28-Mc. Contest 


Continued from page 29) 


conditions were poorest, a half-wave 


vertical 
radiator exactly a half wave above ground proved 


itself capable of working short-skip stations 
within 1000 miles) when they could never by 
raised with the horizontal flat top. Experimenta. 
tion at W3FAR is being continued and records 
kept during 1937 to ecmpare with the complet; 
36 data. 

We regret that space is inadequate to permit us 
to detail the experimentation at the other leading 
stations, but each participant built considerabk 


new equipment. WS8JFC used several arrays 
successfully. W3BRZ found a 133-foot flat-top 


one of the most practical of many antenna con- 
binations for 28 Me. W9HUYV did 80 per cent « 
his work with a similar antenna. A half-way 
vertical, with matching stub and 500-ohm lin 
was nearly as consistent, but gave lower S-re- 
ports. Two half-wave antennas with reversing 
stub between, stacked vertically, and a half-way 
vertical doublet were also tried. To all entrants 
our congratulations on the very successful work 
performed and the outstanding entries sub- 
mitted 
FP. BE. HW. 


Oklahoma State Convention 
Tulsa, Okla., July 17th-18th 


— director and executive committec 
A R.R.L. have formally approved the Okls- 
homa state Convention to be held at the Hot 
Alvin, Tulsa, Okla., July 17th and 18th 

The Tulsa Amateur Radio Club sponsoring 
the affair cordially extends to all amateurs 
cordial invitation to be present at this conven- 
tion. Plenty of entertainment, prizes, stag part) 
and all for the low registration fee of $1.98. Al 
will by 


registrations received prior to July Ist 
eligible for special pre-registration prize. 
Send 


Radio, Inc.. 


registrations to Ronnie Durham, ¢ 


Tulsa, Okla 

















Silent Keys 

[ r IS with deep regret that we reeord th 
passing of these amateurs: 

Fred E. Bayer, VELAG, Musquodoboit 
Harbor, N. Ss. 

William Gibbons, W9TAK, Hazle Crest, 
III 

Leroy K. Gilbert, W9GHH, Maplewood, 
Mo. 

Raymond M. Rebbec, W9EGD, Barton- 
ville, Ll. 

T. V. E. Seeley, VE2IQ, Shawinigan Falls, 
Que. 

J.J. Ryan, VE2AT, Hampstead, Que 
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3) Tubes are designed to operate with maximum possible “static 


(3) 


ood, (7) 


ton- 


‘alls, 


vacuum JM I 1 9: Ve TUBES 


LOGICAL CHOICE FOR YOUR 
CLASS “B” MODULATORS 


EIMAC presents practical ZERO BIAS class 'B 
audio tubes capable of modulating 100% class C 


input powers of from 200 to 2000 watts 


235 watts 
500 


3ST 
100TH 
250TH 1180 
450TH 2200 


ADVANTAGES OF EIMAC TUBES AS MODULATORS 


Practical zero bias operation with audio outputs up to 1 KW. 
Extended power capabilities with higher plate voltages and a minimum of bias. 
> input. Such practice 
tends to approximate push-pull class “A” operation. 
(a) High static plate currents minimize power supply regulation requirements. 
Low interelectrode capacities prevent loss of the higher audio frequencies. 
Uniform characteristics make unnecessary “special matching” of tubes. 
Grid characteristics free from “kinks” caused by secondary emission and gas currents 
which minimize possibilities of “self-oscillation” and “fuzz.” 
“Cheapest” possible audio watts. Tube cost vs. power capabilities is probably the lowest 


in the industry today. 


See these tubes at your dealer's today. 


EITEL-MCCULLOUGH, INC. 


San Bruno, California, U. S. A. 
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Station Activities 
niinued from page 43) 


20,000 in the VE/W contest. UD has 
56 Me. with good success. RJ 
nown 3.9-Me. ‘phone to 14 Me. for the 

e heard in the late evenings pestering the 
ning up traffic schedules, rag-chewing 

ts at DX. XM moved back to the old 
ve nice success on 14-Me. ‘phone. KJ 
sistently on 3.9-Mc. ‘phone. CM gets 
1.5 amps) with 48 watts input. 
Vancouver QSO. LJ is at the San. 


ne rig on 


irrent 


Sund 
}10 QZ 3 EL7 BF 2 


MARITIME DIVISION 
SCM, A. M. Crowell, VEIDQ—Nova 


new gas generator. JK is batting away 
ndled his first bunch of traffic and got a 
EA is piling up the QSL’s from VK and 

ts. It is our sad duty to record this month 
f the old-timers and best known ama- 
Fred E. Bayer, VELAG of Musquodo- 

ned the ranks of “Silent Keys."’ AG 
under many handicaps, without power 
ning a gas engine to keep batteries 

ne of the most popular 3.9-Mc. ‘phones. 
ndeed be missed by all of us, and the 

nal friend of many years. Our sincere 
and relatives. St. John—CE 
5-Mce. ‘phone. EI is talking about 14-Mc. 
ng 56-Mce. rig ready for car. FL is experi- 
Me. mobile transceiver. GP has a new 60-ft. 
n of Technical Committee of L.C.A.R.C. 
e endorsed for 14 and 3.9 Me. IZ has a 
ulated rig—RK-23. JN has new 56-Me¢ 
nenting on 1.75-Me. "phone. KZ is owned 
EE and JN at their place of business. LC 
Loyalist City Amateur Club station. IE 
nd followed the coronation program within 
cense was endorsed. Moncton: CX is 
experimenting. JU is going FB with 6L6 

s putting a self-excited rig on 14 Me. us 
IJ has new rig perking on 7 Mc. DC and 

vy QTH'’s. EV had the filter on his final sup- 
has his rig perking on 14 Me. IR is a new 
ton Club. KS is on 1772-ke. "phone 
WARNING! KEEP THESE DATES 
4TH, 5TH and6TH—FOR THE H.A.R.C. 
HALIFAX. Newfoundland News 


was 


(via 


went over to England with his daughter for 


VO4A came to St. Johns for the Corona 


yout 2:30 a.m. Tuesday 11th and was met 


1W and two S.W.L.’s. VO2N is quite active 


May 12th was our biggest day for Porta- 
ear. VO1J/P with the Collins and HRO 


li Vidi Lake, just outside of St. Johns, 
s display was held. He was key station 

O1H/P with VO1H and VOLO ops were 
fire site using portable receiver and trans 

s on the South Side hills with 1W as 


LY, 1C and two S.W.L.’s; 3.5-Me. c.w 
P and 1W/P and 1J/P was on 3.9-M« 
S.W.L. and 1C and S.W.L. were used for 


f the other two bonfires about 300 yards 
held from 7:30 to 10:30 and everything 
hitch. Stations were used to see that 
ind fireworks) went off per schedule 
squirter for 14 Mc. VOLY has new Sky 


is tive over VOII and schedules VO4C 


rking DX on 7 Me. VOLX is active on 
O1W is active on 3.5 and 7 Mc. VOA4C is 
14-Mc. "phone. VO2Z got new bottle for 
11 HJ 9 KJ-EV 7 


ONTARIO DIVISION 


M, Fred H. B. Saxon, VE3SG—R.M.’'s 
MB, 3ABW, 3QK, 3TM, 3WK, 3WX. 
loronto clubs are holding a picnic and 
nt, Toronto Island, Saturday after 





noon and evening, July 24th. Tickets are 15 cents each 
two for a quarter. CA and ACL are looking forward to O.P.s8 
PE, QB and VC are qualifying for O.R.S. At a dinner held 
in one of the local hotels, Mr. Ernie Swan told the Queen 
City Club all about CKCL. VN changed QTH to Leech 
Gold Mines. AGM is using driver stage, P.P. 801s, unt 
new 1OOTH arrives. AFR has copper tube vertical antenns 
for 14 Mc. VC (Brantford) had dinner with the 8.C_M. and 
YF. LU decorated the shack using an Asian motif. ARF 
has new car. ZG is still looking for the elusive W7 card. YQ 
is unscrambling his speech amplifier. Lakehead Wireless 
Club's new executive is: Pres., GS; Vice-Pres., Dr. Quacken 
bush; Secy.- Treas., AGA. They are going to install \ E3UF 
at Canadian Lakehead Exposition in August. Watch for 
them and take their traffic. HU is on 7 Me. after an absence 
of three years. FW is trying 28 Mc. AML is on 7 Me. GS 
has FB 14-Me. ’phone. BV wants to put his ‘phone on 3.9 
Me. New calls in Fort William: ANG and AOD, in Port 
Arthur: ANP. UA threw out "42's for 6L6's. FY is trans. 
ferred from Ignace to Fort William; during day he is Ca 


nadian Pacific op. ZU is rebuilding for 14 Me. AND jis 
newcomer in Smithville. ANY is new in Toronto. PH is 


back home in Ottawa from McGill University; he is rebuild- 
ing to a pair of 35T’s. AGO (ex-2ER) is now in Ottawa 
AEW is new in Lynedoch and is on 7 Mc. AMA, Simcoe 
is on 1.75 MC. AMP is on 3.5 Me. AOU is newcomer in 
1.75-Me. ‘phone. The Toronto Short Wave 
Club executive for the '37/'38 season is: Pres., R. B. Law 
Secy., H. Robertson; Treas., L. Kerswell; Activities Mgr 
E. Bain. PL is going to Alberta again this summer after 
Dinny”’ bones, and while there will use VE4TA; on his 
return east his QTH will be Toronto, as he is joining the staff 
of U. of T. AHO is at Jach Fish Island operating CZ4l 
for the Ontario Forestry Branch. ABY builds boats by day 
to be able to “ham”’ at night. ABM burned up his rig. UF 
reports for the Timmins gang—he’s it; he placed third VE 
in the D.J.D.C. contest. EN looks for DX with a T55 
ADJ is trying to clear the bugs out of his 802 job. BB is 
using a 6L6. DU works plenty of Aussies on 14 Me. GT is 
QRL with Kiwanis Boys K Club and is bringing on a fine 
bunch of new ABW, ADU and YE, all motorcycle 
riders, started from Toronto, picked up VZ and DO in 
Hamilton, went on to visit SS in Welland and while there 
contacted XX near Port Colborne, so the whole gang went 
there for a hamfest. The S.C.M. visited the North Torento 
Club, when Mr. Lawson and ABW described and demon 
strated a new 15-tube superhet. The crystal filter in this 
receiver has a 172.5-kc. bar mounted in a vacuum tube 
which especially imported England for this 
receiver. The set has an undistorted output of 10 watts. 
Traffic: VE3SG 109 WK 47 SS 40 QZ-DU 23 MB 12 CP 
10 ABW-GT 6 YQ 5 KM 4 DB-ALR-AGM-VC 2 AKA1 


Toronto on 


ops 


was from 


QUEBEC DIVISION 


yUEBEC—SCM, Stan Comach, VE2EE—We regret 
Q to learn that BB is moving out of the Province to Or 
tario. Good DX and Happy Landings, Daddy. BE i g 
a T55 final. GA has worked nine U9 stations. BC has a 
nice 14-Mc. ‘phone. EX is using a vertical radiator, a 10-foot 
mast on the roof. BT was chief erection engineer while BG 
strained his neck looking up from the ground. HT has pur 
visitor at Quebec and stayed 


S$ usil 


chased an oscilloscope BW was 
with HT while in Montreal. GQ is new station in Snowdot 
KM has a new rig. After twenty years the Army has got BL 
again; he has joined the Signal Corps. KS has completed 
part of HI has new transmitter with band 
switching and pre-tuning. KK built himself a new receiver 
DQ blew a 6L6 in the doubler. CX is active with AX, FO 
and some others on 56 Mc. GN will soon be marching dow! 
the aisle. Congrats, Ben. LQ was a visitor in Montreal for 


his new rig 


t 


ten days. BO is recovering from an accident that nearly cost 
him his left arm. IR has gone to New York for special! treat 
ment on his leg. DV, JN and CU are still operating in the 
mining district. Silent lists two of our number: IQ 
and Al RIP. AY has joined the R.C.N.V.R. DD® 
still working in Montreal. IO is using Class A modulatiot 
IC was in Montreal for D4U AO has gone Nort 
work. IJ is contemplating moving to Mont 


Keys 


i few days 


on missionary 


real. The date for the M.A.R. Club Annual Pienic has beet 
set for July Ist. The place, Pine Grove Park, ¢ hamb! 
Canton, 15 miles from Montreal. Call LV, KS, CO or EE 


for information 
Traffic: VE2 HT 34 LI 
BU 19 HH 15 


KF 6 JK 5 EC 7 DR 23 KME 
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CENTRAL DIVISION 


LLINOIS—SCM,L., John Huntoon, W9KJY—NLP while 

recently working VK4GG on 14-Mce.’phone switched to 
3.5 Me. at the latter's request—to his surprise the VK gave 
him S8 on 3.5 and only S87 on 14 Mc. A.A.R.S. work is taking 
yp VEE’s time—he’s doing a nice job, too. TYJ finds the 
Reinartz rotary beam FB for a 28- and 14-Mce. reception. 
HPG (WLTI) and DOU (WLTA) are taking over KJY's 
4.A.R.S. work while the latter gets the new rig ready—-your 
$.C.M. finally got his kw. The Starved Rock Club gang is 
ready for a big Field Day, with NGG as Chief Op. ANQ 
reports two more silent keys: PLA and SXX (they're get 
ting married). Congrats, NUF’s room is being re- 
jecorated, so he’s rebuilding. NHF was among the many 
who attended and enjoyed the Milwaukee QSO Party 
SKR is building several small rigs for operation on different 
bands. NIU moved to Liberty. NKJ worked the Archduke of 
{ustria and received an autographed QSL from him. A 
modulation transformer of SCH’s is no more. Experimental 
work constitutes HQH's main activity. RWS finally got the 
§02's perking. YOK’s e.c. signal sounds just like crystal 
MWU is working on a bi-push exciter. The close of school 
marks the beginning of YTV's radio activities. NXG is 
hanging the rig into a panel type unit. RBR is having a 
little trouble getting his 6L6 to behave and key properly. 
ILH is on 7 Me. for the summer. DDO contemplates a few 
you at the various hamfests this 


boys. 


hanges in his outfit. See 
summer 

Traffic: W89ILH 135 DDO 72 NXG 59 RBR 43 HPG 42 
DOU 38 YOK 37 PNV 36 KJY 35 MWU 33 GMT 29 
VTJ-KJX 26 VQE 23 LUS 22 RWS 16 VEE 11 MRQ 10 
TYJ 9 HQH-NGG 6 AA 4 ANQ-EBX 2. 

INDIANA—SOCM, Noble Burkhart, W9QG--ZMX is 
new at Crawfordsville. TYI won a pair of T20’s as first prize 
n St. Joe Valley Radio Club contest. CWE/CKY won sex 
ond prize. W KO is going to give TY F competition in Hoosier 
Field Day contest. YWD moved to Mishawaka. YME 
moved to South Bend. ZNC is on 3.5 Me. at Andrews. EGQ 
works little DX on 28 Me. VIL is blowing 7-Mc. crystals 
DQK and SOK joined the U.S.N.R. 8LPZ-9 says 56-Mc 
activity is increasing at Ft Wayne. Q9WBI had his call 
hanged to 9FB. LLV put 56-Mce. rig'in Ford for summer. 
IHD worked his first ZL on 7 Mc. FWS is starting at Elk- 
hart. SDP is new O.R.S. WRC has first Jr. op—a YL. 
Congrats. PKR is building 59 e.c. —R K-20. KXJ applied for 
0.R.S. JNJ is planning new receiver. MUR and VIO apply 
for O.P.S. EPT has traffic schedules with K6 and KA. KDD 
graduated from Rose Poly. RLF started work in Indpls 
NAA is the club station at Rose Poly. QG is working or 


112-Me. rig. CYQ went to Ft. Wayne with the S.C.M 
to hear Battey of A.R.R.L. BBV is on 1.75 Me. KHC has 
ew 95-ft. tower. YME is on N.C.R. drills. TE has visions 
inew antenna and receiver. HKR almost worked W.A.C 
none night. WCE has almost made his goal on W.A.C. and 
W.A.S. in his first year. DET got lots of reports for the 


was third in St. Joe Valley 
Indiana clubs. 9HIU sends 
TTA and MIG are on 3.9-M« 
MQS is on 


$C.M. AB is moving 
A.R.A. contest 1U! 

ts of news from Kokomo 
phone. MCH is collecting parts for transmitter 
-and 3.5-Mc. c.w. PPB is on 14-Mce. "phone. NCC breaks 
out on c.w. occasionally. YRZ has new vertical antenna 
USI plans vertical antenna. YUJ moved KQZ thinks tubes 
n parallel are FB. MHE likes 1.75-Me. ‘phone. WQP and 
SFG are doctors. SEL thinks there are lots of Indiana hams 
on 1.75 Me. UNS applied for O.P.S. VIO is interested in 
AA.R.S. EXU is putting radio equipment in race cars 
UZQ and VLI give the bootleggers competition on 112 Me. 
VTR has new rig on 7 Me. 4DUT moved to South Bend 
YHSN moved to Knox. This is my first report as S.C.M. of 


ESH 


visited 


Indiana and I hope that the fine codperation that you have 
given me so far will continue. The Eastern Illinois Radio 
Club, collaborating with the Wabash Valley A.R.A., will 


rurkey Run State Park, Sunday, July 

bring a basket lunch and the family 
ssible, some usable article from the junk heap to 
The ex-S.C.M., 9TE, wishes 
thank all amateurs, especially those who have held C.D. 


fave a ham picnic at 
i8th. A 

and, if yx 
mate for the prize drawing 


hams invited 


‘ppointments, for their fine coéperation during the past 5 
tars. He says your letters will always be welcomed and 
would like to hear from you often. 

Traffic: W8TYI 7 EGQ 2SDP7 EPT 70 QG 115 (WLHI 


10) BBV 2 DET 2 AB 5 8LPZ-9 9. 





SLSF, R.M.'s. The Michigan Hamfest held Sunday, May 
16th, at Ypsilanti went over with a bang. 10 a.m. to 12 noon 
was devoted to registering and grabbing some eats. At one 
o'clock the speakers were introduced and proceedings 
started, lasting until early evening. Over 500 were in at- 
tendance and a big time was had by all. The 56-Mc. boys 
are doing some very fine work. On April 28th, 29th and 
30th, SLJP held QSO with 8SCUQ of Kalamazoo, this being 
a Detroit to Kalamazoo QSO, approximately 175 miles. 
April 28 8PBP, Pontiac, held QSO with 8AZZ, Howell, who 
was operating portable using only 2 watts input. Michigan 
Eights: SNIV is trying 7 Mc. for the summer. GUN reports 
Muskegon is holding Centennial Celebration in July, and 
Radio Club expects to have a rig on the air. Be on the look- 
out for them. NQS is putting up new skywire 273 feet long. 
165 feet high. CRM and PVS took in television demonstra- 
tion recently at New York. DSQ has W.A:S. certificate at 
last. IFE is having a lot of fun with 56 Mec. FX will be on 
quite a bit this summer. QGD has a job as service man 
JKO was pleased with the turnout at hamfest of the 
4.A.R.S. members. DPE, your 8.C.M., wants you all to 
know that he appreciated your fine codperation at hamfest 
ind wants to thank you all very much. PPQ is a doctor. 
OCC started his summer rebuilding. CSL is laid up in a 
plaster cast; is at his home 145 Washington Street, Oxford. 
Send him a card, fellows, and help cheer him on road to 
PDX is planning to send code practice on 1790 
ke., 9:00 to 9:30 a.m., Sundays. NUV is looking for summer 
schedules. PYT is waiting for finger-print exam for the 
U.S.N.R. MTE has two transmitters on the air and has 
QSO'd 17 countries. OCU is now a member of A.R.R.L. and 
s going to try for O.R.S. in the fall. FTW did a fine job at 
hamfest at registering, and must be commended. DYH sends 
congrats to 8.C.M. for work at hamfest. Thanks, OM, for 
the codéperation from you and Polly. Michigan Nines: 9CE 
reports passing of 9PNF in April. One of the PCU sisters at 
hamfest reported other half of team now on the Island again. 
8JO is plugging with conservation high-freq. work. While 
you are vacationing, don’t forget your 8.C.M. will be com- 
piling data for next season which will require your coépera- 
tion and help. 

rraffic: W8CLL 168 FTW 100 (WLTJ 4) BMG 70 QGD 
17 FWU 46 FX 43 OCU 39 NDL-JKO 34 DPE 33 NUV 27 
DYH 24 MTE 14 NIV 8 JUQ-GUN 6. 

OHIO—SCM, E. H. Gibbs, WS8AQ We welcome to Ohio 
Mr. (SPWY) and Mrs. (SPZA) Wildman, formerly 7UJ and 
7FKS, respectively, who begin their sojourn by handing in 
totals that lead the state. FB. LCY is finally settled at new 
QTH. Reliable LZE continues his schedules. WE cancelled 
all schedules except A.A.R.S. Net. BAH will be on Air Base 
duty with U.S.N.R. this summer. AQ got a reprieve and will 
not move until next year. EEQ moved to 7 Me. for the 
summer. CVZ had fine time in his first O.P.S. party. LVH 
is active in A.A.R.S. DQA applied for O.P.S.; he uses a 211, 
mod. by "46's on 1.8 Mc. ICC is building new crystal rig. 
NMR added new P.P. 801 final and put up new skywire. 
BKE has new NC-100X receiver. NYP got a batch of VK 
ecards as result of his 14-Mce. ‘phone activity. PZO is still 
keeping 1835 ke. occupied. OZA worked a G on 14 Mc. for his 
first taste of DX. IAW got married and is now living in Gar- 
field Heights. VP has been busy promoting the Cambridge 
Hamfest to be held June 27th. KLP has new job at WBLK, 
Clarksburg, W. Va. BYM is building an additional rig for all 
band operation. RN keeps commercial schedules only, 
aboard KFNS. LRYV is still aboard WIFL. New RME69 at 
OYI, who worked Palestine (Texas!) KNP is building 59- 
KR39-T55 job at his new QTH in Dayton. NHV worked 
three W6's in one week on 1.8-Me. *phone. LKU, Athens, 
ipplied for O.P.S. Outstanding 28-Mc. DX artist is JFC, 
who has W.A.C. and 63 countries, most of them on ‘phone, 
26 foreign stations in one day during DX contest, all on 100 
watts. JTW has trouble with r.f. getting into his receiver 
DXB has spent considerable time on 1.8-Mc. "phone lately. 
ITI built a rig for LHQ. EDR is on 28 Me. for the summer. 
GMI has new 10's. KNF 
idded another T-55, making a pair on all bands. EMV is 
ilso set for all bands with his 50T final. FSK uses P.P. 860's 
final, 800's modulators, and is on 28, 14 and 3.9 Me. LVW is 
155 03B's modulators. At 
this writing, very few logs have been received on the All- 
Ohio QSO party held May 16th. Most of the state exper- 
storms and QRN was terrific. The next 


recovery. 


all-band rig, 6L6-6L6-pair of 


rebuilding to 6L6-T55 with 


ienced electrical 


MICHIGAN—SCM, Harold C. Bird, W&SDPE—Jo« party will be held next fall, if the gang is interested in this 
lessard, WOPDE Asst. S.C.M. 8CSX, P.A.M. SBMG (Continued on page 72) 
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It's Not All Pink Slips 


in Washington... 


If you're getting the equivalent of pink slips in your present 
position, why not train yourself, as so many other amateurs 
heve done, for responsible jobs in the Radio Engineering 
field? New advancements in broadcast and aviation radio 
offer new opportunities for men with technical training. 


Investigate Our 1-Year Residence Course 
in PRACTICAL RADIO ENGINEERING 


one year of totaling ta our Washington School, we 
you to enter the Radio Engineering field. Com- 
pped leboratories, shops, modern working 
lass begins in September. Make plans now. 

Tested Plan" that fully explains our course 
f payment. 


in less than 
can que 
pletely 
equipmen 
Write for ur 


and methods 


Ww rite for Free 48-Page Booklet aa 
Tested Plan for a Future in Practical 


Radio Engineering. 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


NEW YORK CITY 
29 Broadway 


STON, D. C Dept. 
Park Road Q-7 


WASHIP 
14th anc 











IN ALL IMPORTANT 
INSTALLATIONS 
will be found 


C-D DYKANOL 
FILTER CAPACITORS 





E OUTSTANDING characteristics of 
C-D Dykanol impregnated and 
1, type TJ and capacitors 
nade them famous with en- 
und amateurs everywher 
heric conditions and adverse 
ratures have no effect upon 
lectrical characteristics. They 
scaled in non- 
Further th 
ath and constant 


rmetically 


containcrs 





lectric strer 


Dykanol has made possible the 
I 





{ these capacitors 
doe n request 
MICA *® DYKANOL * PAPER 


WEY AND DRY ELECTROLYTICS 














Standard Frequency Transmissions 


bD Sched Statrar Phat Schedul: Mation 

Tul >» oR W9XAN — July 30 \ W6XK 
\ W6XK Aug 4 BB WOXAN 

July 7 Kh WONAN Aug. 6 BB W6XK 
luly 9 BB W6XK \ W9XAN 
\ W9XAN Aug. 7 BX W6XK 

July 10 BN W6XK Aug. 8 Cc W6XK 
July 11 & W6XK Aug. 13 \ W6XK 
July 16 W6XK Aug. 20 B W9XAN 
July 23 B W9XAN B W6XK 
B W6XK Aug. 25 Cc W9XAN 

July 28 ( W9XAN Aug. 27 B WOXAN 
July 30 B WOXAN W6XK 


STANDARD FREQUENCY SCHEDULES 


Sched. and Sched. and 
Time Freq. (ke T ime Freq. (k 
p.m A B po BB ( 
S:00 3500 TOOO $00 7000 14.000 
S:OS 3600 7100 $:0S 7100 14,100 
8:16 3700 7200 4:16 7200 14,200 
S:24 3800 7300 4:24 7300 14,300 
S:32 3900 $:32 14,400 
8:40 1000 

Time Sched. and Freq. (ke 

a.m BX 

6:00 7TGO0O 

6:08 7100 

6:16 7200 

6:24 7300 


rhe time specified in the schedules is local standard time 
at the transmitting station WOXAN uses Central St indard 
ind W6XK, Pacific Standard Time 


rime 


TRANSMITTING PROCEDURE 
rhe time allotted to each transmission is 8 minutes di- 
vided as follows 


4 QST QST QST de (station call letters 


~- Minutes 
3 minutes—Characteristie letter of station followed by 
call letters and statement of freque nes The characteristic 
letter of WOXAN is “O"; and that of W6XK is “M 
1 minute—Statement of frequenc) 
nouncement of next frequency 
lime allowed to change to next frequene 
W9XAN: Elgin Observatory, Elgin National Watel 
Company, Elgin, IL, Frank D. Urie in charge 
W6XK Don Lee Broadcasting System Los Angeles 
Calif., Harold Perry in charge 


Schedules for WWV 


For transmissions and schedules of standard 
time intervals and ionosphere bulletins see 
“WWYV Services Again Expanded,” June, 1987, 
QST. 

Each Tuesday, Wednesday and Friday eX- 
cept legal holidays), the National Bureau of 
Standards station WWYV will transmit on thre 
frequencies as follows: 10:00 to 11:30 a.m, 
E.S.T., 5000 ke., noon to 1:30 p.m., EST. 
10,000 ke., 2:00 to 3:30 p.m., E.S.T., 20.000 ke 
On each Tuesday and Friday the emissions are 
continuous unmodulated waves (e.w.); and on 
each Wednesday they are modulated by an audio 
frequency. The audio frequency is 1000 eyeles 


per second. 


in kiloeveles and ar 


2 minutes 


Heard on the 14-Me. "phone band (by W21X¥ Well 
if you are 4 ke. lower in frequency than I am you must be 
way out of the band, as I am on 14,149 myself.’’!! 

WSQHJ, 119 Forest St., Wellington, Ohio is interested in 
hearing from amateurs who like to play checkers by radio 
He has his station equipped with break-in and is ready t0 
take on all comers. His frequencies: 3735-ke. e.w., I817-ke 


‘phone. 
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UHX-10R 


TRANSMITTER 


with Remote Control 


for AUTOS « 


Photos at left show UHX 
1OR Transmitter installa 
t10n Above controls O 
dash. Below: Transmittet 
‘ mounted in trunk compart 


ment at rear 


HARVEY RADIO LABORATORIES, INC. 


12 Boylston St., Brookline, Mass. 





Export: 25 Warren Street, New York City 


SPECIAL MOBILE INSTALLATION 


4 fea turing— 






TRUCKS e¢ BOATS 


1500-60,000 Ke COVERAGE 
CRYSTAL CONTROL to 42 MCS 
“PUSH TO TALK" OPERATION 
LOCKED TUNING CONTROLS 
SHOCK PROOF MOUNTING 

CALLING TONE 








Send for information and prices 


Cable 


‘*Simontrice’ 





IMMEDIATE DELIVERY ON THE UHX-10 TRANSMITTER 








SPECIAL LOW DOWN PAYMENTS AND TERMS ON ALL HARVEY TRANSMITTERS 
UHX-10 DOWN PAYMENT ONLY $7.00 












Gone Like the Wind! 


are all your mathematical problems with these 
LIGHTNING CALCULATORS. Flip a dial, take a 
turn, set the indicator, take a deep breath — and 
there you have it! 


Type A, $1.00 Type B, $1.00 


HO) |b 11 0 
= Type C, $.50 Type D, $.50 


ula ty : 
wk f f talole ire know? 
Type E, $.50 Type F, $.50 
Direct reading total resista 1its measurement of re t 
resistors connected in parall ind from I ohm to I megohm by 


al capacity f condenser " t voltmeter. Maks 
hected on serie f your voltmeter 


AMERICAN RADIO 


TAGE FROM TH 


RELAY LEAGUE 





DELAWARE RADIO SALES CO., WILMINGTON, DELAWARE 


WILLARD S. WILSON — W3DQ 






















Continued from page 69) 
Don't forget the Cambridge Hamfest, June 
ilding. PUN attended the Huntington 
» fine time. ARF worked 14 miles on 56 


WSPWY 189 PZA 73 LCY 55 LZE 54 WE 37 
EEQ-CVZ 14 LVH 9 GSO 7 DQA 6 ICC 
YP-PZO 2 OZA 1 PUN 4 BBH 48. 

SCM, E. A. Cary, W9ATO—AKT had a 

SO party. SZL is still holding up one corner 

YQ is installing remote control. ONI 

r Minnesota traffic. SGU reports someone 

75-Me. "phone; he is on 3.5 c.w.; watch for 

[XR requests O.P.S. PRM is opr. at WSAU. 

the hour in Wausau since the SS reports 

ed his street QTH. LED has new Sar- 

rin his truck. LWX is putting up a new 

W MK is a railroad brakeman. ZIM is a 

EXH has a new Jr. op. WSY is working 

untenna on 14 Mec. RNX expects to 

oon. DXI is planning a transmitter 

am in Superior, is reported to have an 

rned his receiver again. DPR is a baker. 

DX on 14-Me. "phone. DXI bought an 

ransmitter parts. PQY rebuilt receiver 

f 1937 Handbook. SZL is raising power to 

teady job as railroad operator. AUX is 

WHBL. ACK, SCR, CDC, WKL and CXK 

SG QSO party. UVT is working DX on 14 

vertical on 7 Mc. SCR has new car. New 

BTA. CXI will soon be on 30 Me. 

vy. on 1.75 Me. WKL has new kind of 

s ticket March 10th; he is using 6L6 

r to try push-pull final using 250T 

umplifier uses ZB120 and 203B. Clubs: 

going in strong for portables. The 

ed the 56-Mc. bootleggers to refrain from 

1 month ago, and results were good—but 
r watched! 


WS8AKT 33 HSK 14 SZL 56 GYQ 6 ONI 30. 


DAKOTA DIVISION 


\ 1TA—SCM, Hartwell B. Burner, W9OEI 
ng indicator in Feb. QST and reports 
tuff. OEL's power supply went west 

RK-39, '10, 211 final on 7 Me., keying 
SHI reports Fargo gang reorganizing 
i modulating an RK-20 on 4-Mec 
ck and panel job. MZE takes on 
Candid Camera.” YSJ is now working 
14-Me. "phone finally landed R.I. and 
WZQ is planning higher power. EIG has 
SAW is DXing on 14 Me. ZLY is new 
who is attending school on west coast, 
the home folks each Sunday evening on 
tation photo in Fargo papers. This will 
it I will have the pleasure of making for 
» Section, and I wish to extend to all the 
tiest thanks for your fine coéperation 
ffice. It has been a real pleasure working 
r will be RZA of Thompson, and I 
tive ham in North Dakota to give him 
port and coéperation. 
V9SWC 19 RZA 22 OEL 15 RQX 12. 
1TA—SCM, Andrew J. Kjar, W9SEB 
: perator in Wall. WUU had the mis- 
ise destroyed by fire; the station was 
W rebuilding for 14 Me. WSJ borrowed a 
filter. PVP has new rig using a 59 osc., 
r of 100T’s final with 300 to 400 watts 
ADJ is picking off nice DX on 14-Me. 
800 final assembled. YOB has built a 
nd is giving 7 Me. a try. YJX is with 
Field with U.S.N., Minneapolis. CVR 
(G is setting up his rig again. TOP is on 
ble c.w. rig assembled. TZJ is moving 
1 new transmitter at station KOBH. 
» 212-D for a grid-modulating outfit 
- and 14-Mce. ‘phone. WPA has a T55 
cent visitor with SRX. VQN uses a 
to change from crystal to e.c. and is on 
CC bought a crystal for the State Net 
DIY is building a new c.w. rig for emer- 
nging his best girl to an ZYL during 


the month of June. Happy landings, Mr. and Mrs. Dp. 
ZFI, new ham in Fruitdale, is a C.C.C. radio operator 
RWY moved to Fort Pierre. FJR was visitor at SEB. Oxc 
has gone plum nuts over 14-Mc. "phone. FOQ is having 
little trouble getting rig to behave when using break-in 
YEZ needs 4 states for W.A.S. OED has new crystal rig 
YOB has new crystal for State Net frequency, 3717 ke 
VOD got his cracked State Net rock replaced OK. PVP’s 
household was blessed with the arrival of a Jr. operator on 
May 14th. VQC has a new genemotor for power supply. 
Let's all go to Sioux Falls, September 4th and 5th! 

Traffic: W9AZR 153 SEB 45 FOQ 15 DIY 29 VOD 25 
ZCC 20 VQN 16 ALO-YNW 2 YOB 16. 

NORTHERN MINNESOTA—Acting SCM, Edwin 
Wicklund, W9IGZ—Howdy, fellows, I will do my best to 
act as S.C.M. until you have elected one. Please send me 
your traffic report and any news you have on the 16th of 
month. HEO was elected president of Min-Dak Radio Club 
to take OWU's place for the balance of the year. AZE went 
back to receiving type tubes for his rig and is rebuilding it 
in new metal rack. YAP is building a new speech amp. and 
modulator. PAS is experimenting with a portable rig. EU 
has an 825 in final. UDK likes the way the Faraday shield 
works. DRK is a proud daddy of a baby girl. Congratula- 
tions. PTU continues to lead the Section in traffic. JID isa 
married man now. OTW graduated from high school. FTJ 
had misfortune to lose his wife. Sorry to hear that news, 
Frank. IGZ rebuilt rig in a new rack. The Min-Dak Club 
will have a Field Day meeting Sunday, June 27th, at IGZ's 
farm near Kensington. LSC plans to take portable rig with 
him on vacation. RJF is still pounding brass at C.C.C, 
camp. 

Traffic: W9PTU 170 RTN 4 FTJ 2 OTW 1 1GZ 5 HEO 
17. 

SOUTHERN MINNESOTA—SCM, W. F. Soules, 
W9DCM—YNQ built a new home. DWG and DOP are in 
an emergency hookup that did excellent work in a recent 
sleet storm. From all reports an emergency network is being 
organized in the sleet area in Minnesota, South Dakota and 
Iowa. VJA is getting a headache trying to crack the antenna 
problem in an apartment. YDB moved back to Minneapolis 
and expects to get on 28 Mc. VEH has a new rig on 28 and 
14 Me. with 50 watts input. TAT can only work local o1 
28 Mc. VGB is eating beans in the U. 8. Navy. PXI has 
moved to Calif. and hopes to be a W6 soon. KWG is a radix 
op. on the Great Lakes. YC is a new O.R.S. Congratulations 
gang. The operating staff at YC is composed of LKK 
7FRV, UDJ, USX, RTM, ATP, PUC, 7EEK, CSY, PAZ 
UUZ, UVA and four ops with calls unknown at this time 
DEI is neglecting DX for 3.9-Mc. ‘phone. BKX has beer 
trying 56 Mc. VRY had a mast-raising bee and erected a 
dandy 50-ft. mast. WDL figured he could starve just as 
easy in Spring Valley as in Austin so decided not to move 
KUI has a new Harley Davidson motorcycle that goes over 
ditches, through bushes and dodges trees very nicely. ZDU 
expects to go on 28 Mc. with an 838 in the final. SJL and 
YNQ want schedules. TKX blew 32 mfds. of filter in the 
final power supply. 

Traffic: W9YC 375 BKX 11 YNQ 4 TKX 82 


MIDWEST DIVISION 


OWA—SCM, Owen Williams, W9NNM—Now is the 
time to build your emergency rigs. Summer is the time 
to test them. NVF has new HRO and will add a 50-watter 
to his rig this summer. PGG spends most of his time rag 
chewing on 56 Mc. AWH operates from 5 to 6 a.m. daily 
YBS has commercial ticket. CCY and JRY are building 
crystal rigs for 56 Mc. SCW was married May Ist. Con- 
grats. BNG's 3.9-Mc. 'phone at Fair aroused great interest 
SCA and BNG made solo aeroplane flights. NTW is hunting 
DX. OHK is planning diamond antenna for better DX 
For a swell vacation attend the National Hamfest at Jenny 
Lake, Wyoming, July 3lst to August 2nd. RQR is going to 
work for U.P.R.R. in chem. dept 

Traffic: W8BAWH 13 RQR 6 PGG 2. 

KANSAS—SCM, Harry E. Legler, W9PB—RUN, 4 
new O.R.S., actually observes Radio Act Section 324 by 
using variable power input. WRK maintains a nice bunch 
of traffic schedules. IQI missed a few days of schedules 
when he took commercial license exam and came out with 
Telegraph Second. We lose a good Route Manager now that 
his commercial got him a job with airways. Good luck 
Rollie. WAM has applied for O.R.S. and is demonstrating 
his ability to handle traffic even though he is operating from 
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a sick bed. UEG says the Sunflower (Hutchinson) Club is 
organizing 56-Mc. activity. BYV sends in interesting 
Official Observer report. UEG and UDM both had skywires 
taken down in one of those famous Kansas cyclones. REE 
came back on 14-Mc. ‘phone recently after his 3.9-Mc. rig 
burned up when his house caught fire last summer. The 
clubs and amateurs around Hiawatha and Emporia had a 
yisit from 1UE from Headquarters. We are proud to an- 
nounce appointment of FRC as O.P.S. KCG gets plenty of 
operating by handling 10,000 words of press each day for 
KFBI. The S.C.M. still believes there is a lot of unreported 
trafic being handled in this Section. Let’s have it, gang; in 
fact, let’s hear from you whether or not you handle traffic. 

Traffic: W89IQI 195 WRK 56 RUN 12 UEG 46. 

MISSOURI—SCM, J. Dewey Mills, W9CJR—AIJ had 
to change 3.5-Mc. zepp to end-fed Hertz. OUD has new rig 
on the air. TGN reports two (YL twins) new Jr. ops at his 
QTH. TCM reports PYF moving to new QTH and that he 
js subbing on PYF's schedules. OUO is again doing flood 
duty. 5BUT visited CJR. How about MORE reports and 
news, gang? 

Traffic: W9AIJ 218 OUD 213 KEI 140 TCM 29 OUO 27 
ARH 9 EFC 4 GBJ 2. (Mar.-Apr.: W8TGN 119). 

NEBRASKA—SCM, Samuel C. Wallace, W9FAM— 
DI attended hamfest at Concordia, Kans., along with 
WWV, VQS, DDP, TQD, PLO, DMY, DGL, JEE and 
WPF. FAM went to7 Mc. to maintain schedule with EKQ. 
POB is just hanging on with A.A.R.S. schedules. EHW is 
experimenting with portables. RUJ has been doing some 
observing and sends in O.O. report. Southeastern Nebraska 
Radio Club is growing so fast they are going to have to stop 
having meetings at individual homes, as not enough room. 
WEP is doing some rebuilding. VQO is getting the old re- 
building fever. YRF, YNO, SGT, MJV and YDZ joined 
the N.C.R.! YDZ (the station) will be a year old May 19th. 
YRM's kilo rig is as good as can be expected. VRT is on 7 
Me. with 2A5, '46 and "10. ZFC and ZDZ in Coloradio are 
trying to form a “Z"’ net on 7 Mc.; their aim is to get all 
“Z” stations to handle traffic and try to get on a spot fre- 
quency. 

Traffic: W9BNT 646 DI 191 FAM 95 POB 84 UHT 66 
UDH 9 EHW 5 DHS-RUJ 2. 


WEST GULF DIVISION 


\TORTHERN TEXAS—SCM, Richard M. Cobb,W5BII 
4‘ —DXA leads in traffic again this month. EAV lost a 
mast in a young twister. FNP really goes to town on that 
bug. CIN has gone to pill rolling school in St. Louis. BAM 
is going to see K5AG at Panama along with DXA, BCW, 
DJF, CEZ and DLM this September. FXN is going to 
college in Baltimore next winter; he will be on with a W3 
call this summer. DNE spent two weeks fishing on the Gulf; 
his new QTH is 2004 Otto St., Fort Worth. FBQ had to wait 
ten months to get a card from J2JJ. FZJ has been busy with 
inspection work in Texas and Okla. VP applied for O.P.S 
BII got his car wrecked in an auto smash-up. 

Traffic: WSDXA 149 BAM 59 FXN 36 DNE 35 CPT 9 
FBQ 2. 

OKLAHOMA—SCM, Carter L. Simpson, W5CEZ 
CEZ is making plans to take N.C.R. cruise to Panama. 
EXZ graduated from high school. BDX schedules with 
3EVN to get traffic to the latter's YL in Enid. FOJ got new 
Hallicrafter Challenger. EGP, along with FSK and CEZ, 
went through an entire A.A.R.S. season with a 1.000 batting 
ave. FXG and FWW are graduating from high school. ERB 
received O.R.S. appointment. ADC is all set to cruise to 
Panama. FRC rebuilt rig and is now running 200 watts in- 
put. EMD took over duties of D.N.C.S. for DWB during 
last month of A.A.R.S. season. BNF moved again; it’s 
Guthrie this time. GFT applied for membership in A.A.R.S. 
and has been working in Okla. Traffic Net. FQB got new 
1937 Super Skyrider. DQM finished freshman year at O. U. 
FBI is running on low power. GJP signed up with A.A.R.S. 
The Eighth C.A. A.A.R.S. discontinued weather net, since 
it was no longer needed. GBY hooked K5AG for his Ist K5, 
made R.C.C. and won an 801. FFW reports broadcast schea 
ule Mon., Wed. and Fri., 8 p.m. CST, on 14,020 ke. FLU is 
going to Penna. AIR spent vacation in the home town of 
Alva. EGQ got a new RME69 and is putting P.P. T20’s on 
l4-Me. ‘phone. GCE is using a pair of T55’s on 1.75 and 28 
Mc. BEE put on a kw. and went to town in DX contest. 
FFW replaced burned out plate transformer with a new 
2500-volt job, and announces the Okla. State Hamfest will 
be held in Tulsa, July 17th—18th. Be seeing ya in Tulsa! 





Traffic: WSCEZ 455 FSK 185 EXZ 110 BDX 91 FOJ 
79 EGP 69 FXG 37 ERB 31 ADC 26 FRC 24 EMD 21 
BNF 17 GFT 16 FQB-FLY 12 DQM 10 FBI 30 GJP 2. 

SOUTHERN TEXAS—SCM, Ammon O. Young, 
W5BDI—Be sure to remember the West Gulf Convention 
which will be held in Houston on August 20th-2ist. FGX 
is moving to Oklahoma soon. FDS reports that Austin is 
the best DX location he has ever seen. DWN has been han- 
dling quite a bit of traffic out El Paso way. FTU has a 
new rig on the air using 6L6, 2A5 and '10’s with 50 watts. 
DOM has been working on the plans for the convention. 
If FI keeps building he is going to have to build another 
house to hold his equipment. EWJ has been working 14 Mc. 
and is putting up a “V"’ beam. BKW and BGG have been 
in the middle of the mechanic’s strike. 6BEJ is a newcomer 
to Houston. MN is planning a new home. OW has made 
plans for summer operation. 

Traffic: WS MN 528 DWN 177 BEF 37 FDS 13 OW 1204. 

NEW MEXICO—SCM, Joseph M. Eldodt, W5CGJ— 
GIV, ex-W9DTN, is located at Valmora; he is working on 
14 Me. Let’s have more news, fellows. 

Traffic: W5ZM 100 (WLJG 98) DLG 33 ENI 33 (WLJI 
14) FSP 30 ETM 16. 


ROCKY MOUNTAIN DIVISION 


*OLORADO—SCM, Glen R. Glasscock, W9FA—EKQ 
spent quite a bit of his time this month collecting 
traffic reports. WWB pounds the key plenty. ECY wants 
some 1.7-Mc. schedules (‘phone or c.w.) to help keep the 
band active. MXM changed to 14 Mc. DSB moved back to 
Denver for the summer. PWU got his W.A.C. certificate. 
GBQ maintained a 100 per cent QSO on 28-Me. "phone with 
SHEQ between 8:10 and 9:45 p.m. M.S.T., when Rev. 
Woodruff of Sedalia wanted to talk to his brother in Cin- 
cinnati. GYV got new job as city electrician at Gunnison. 
VUT lost his mast in a recent windstorm. BRZ manages to 
hit the key for N.C.R. drills every week. LQO is hooking up 
with the A.A.R.S. NFO plans on making the trip to Jenny 
Lake again this year; he just made the purchase of a house 
trailer for the trip. YRA has some meters that he will swap 
for chalk marbles or what have you. GLI gets on for Navy 
drill. WAJ is working in elec. dept. of Mine & Smelter Sup- 
ply Co. in Denver. ZDZ and ZCX are working on the forma- 
tion of a “*Z’’ net. All are using low power and plan on taking 
advantage of the early morning quiet hours for their work. 
NWU is looking for DX on 14-Mce. ‘phone. ODF will be 
running 300 watts on 14 Mc. soon. LFG is working 3.9-Mc. 
‘phone and c.w. with 40 to 80 watts. OGV is working 14-Mc. 
‘phone. 5ENZ/9 is working 14- and 28-Me. c.w. with 25 
watts input. TMA is working 14-Mce. c.w. and 56-Mc. 
mobile. VTB is on 1.8- and 56-Mc. ‘phone. VTX works 7 Mc. 
I'RP is rebuilding for 7, 14 and 28 Mc. PWN is rebuilding 
to reduce the space requirements and increase the efficiency. 
PWP does plenty of listening and practicing with code os- 
cillator. ZGW is building his first rig. TWT is playing with a 
signal squirter antenna. 9YL is working feverishly on the 
kw. rig so it will be ready for the fall classes. The Annual 
Boulder Hamfest sponsored by the C.U. Radio Club went 
over with a bang. The 95 registrations came from almost 
every town within fifty miles of Boulder. The afternoon was 
devoted to inspection of equipment and various demonstra- 
tions in the engineering buildings. 56-Mc. QSO’s between 
mobile stations were quite successful. A softball game was 
held between the phone and c.w. men. A big feed was held 
on Flagstaff Mountain in the evening, and the day was con- 
cluded with a prize drawing and a general rag chew. DYP 
has a new job with KDYL at Salt Lake, so takes his leave 
of Colo. Springs. EHC gave 14-Mc. ‘phone a whirl, with 
satisfactory results. FXQ got on from new QTH. HDU is 
going on c.w. exclusively until fall. KI is in the hospital for 
another operation. LJF is taking DYP’s place at KVOR. 
NRZ changed to 3.5 Me. and is working c.w. for a while. 
YAE is putting in a '42A after the T20 to see what there is 
in this more power idea. Y LT is in deep mourning for a T20. 
YZS is getting his 6L6 Tritet ready for the summer. ZBS 
startled the 1.8-Mc. "phone net around the Springs by pop- 
}) nz in on the rag chews one Sunday morning. ZCX invested 
in a 155 and is now thinking in terms of a pair of 100TH's 
for the final. ZKM is going places on 1.8-Mc. ‘phone. ZKT 
worked NG2, the National Guard Station. The Sunday 
morning ‘phone net around Colo. Springs is still going 
strong. The P.P.A.R.A. is progressing very satisfactorily 
on Convention preparations. ... RRS has been milling 
around the state for the phone company. 
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License or Chart Holder 
A ILANDY gadget which will dress up the sta 


tion has recently been brought out for hams 
It is a rectangular metal frame, 4'2 by 3 inches, 
provided with pyrolin windows between which a 


combined station-operator license just fits nicely 
so that both sides can be seen. The frame is swivel 
mounted in a small mike-stand type base for desk 
use, or in a bracket arm for fastening to a trans. 
mitter panel. The finish of the metal parts is 
black crackle. 

The holder comes furnished with graph paper 
so that calibration curves can be mounted in it, if 


desired. The holder is made by Gordon Speeial- 













ties Company, Chicago 






New Tuning Indicator Tubes 






T'! BE manufacturers seem to be having a lot 
of fun with electron-ray tubes, judging by the 


rs 1 
sampurerss 48 CIRCUIT | 
® Sinz way they vary this and that to get new varieties 
I Cc '@) MB | NATIO N S of tubes with differing characteristics. Two more 


r t of them have been announced recently : the 6T5 
Ive ) FOR *49% and 6AB5 (the latter, we think, marking the first 








°P advance into “‘two-letter” tube designations). 
7 Here’s a natural for the medium- The 6T5 operates under conditions similar to 
power amateur. 4 Oscillators . . sys . 6G5 at 230 volts: that is oe 
Tvs © Geltentbeebiiens .. ont 4 Aab those of the IGS at 250 volt ; that Is , the triode 
° plifiers . . 55 to 120 watts input section is of the remote cut-off type. The target 
ae . ALL FROM A SINGLE KIT. pattern, however, instead of being pie-shaped is 
Per The kit includes circuits on the : 
Dk nest coeentiy welnased wibes . . like a doughnut. At zero grid bias the bright por- 
and circuits on older types of tion is a narrow ring around the outside of the 






tubes that you probably have 





target: as the grid voltage increases negatively 






® Pu I in your shack, 
“ The new Stancor "48-C” Kit the bright ring expands inwardly and at maxi- 
Bi. Puch) contains all the parts you need mum grid voltage covers very nearly the whole 






FOR EVERY CIRCUIT — less wee Roa” 
exyetal, tubes end metec. target. It’s supposed to be easier to “read” than 


Cor COMPLETE SCHEMATIC BLUE PRINTS the wedge -shaped pattern The bulb Is tubular | 


FREE WITH EVERY KIT The 6AB5 is a “low-power” tuning indicator for ]} Tel 
auto sets and the like, working at a maximum 


plate voltage of 135. The filament takes 0.15 


Ss T A N D A Mt D amp. at 6.3 volts. It has the conventional wedge- 
sh: dd patte ._ Also tubular bulb. 

T RA N S F O R M E R y pots aie woe ha ap rns indicator it 

Cc oO R p '@) R A T I '@) N your set, you now have youl choice of the HABS 


6E5, 6G5, 6H5, 6N5, 6T5 and 6U5. Certainly no 
B50 BLACKHAWK STREET ¢ CHICAGO one ean complain about lack of variety! 































OMMITE POWER-LINE CHOKES Be Strays “SS. = 
The new edition of RCA’s Receiving Tube 1500. 


Manual (RC-13), now available, is an expanded com 


version of the former editions of this informative 
little book. Besides the expected information on 
the tube types added since the last edition, there 
is considerable circuit information and a highly- 
useful and complete tabulation of the operating 
conditions for various types of tubes in resistance- 


lz 





. . rr This 

coupled amplifier cireuits. The treatise on vacuUM ff) eainpe 
. Uhro 

tube operation has been enlarged to include the a Ne 


HANDBOOK : eas 
© rl NM I Tl CO. __ TAGES latest developments. Priced, as before, at twenty: J) (i 


518-519 five cents, and can be obtained from the Commer- 
esistors and Tapswitches CATALDO —- a “ Di r 
G "if e Section CA adiotron 1Vi 
031 1 cam CHICAGO, ILLINOIS ane cial Engineering ion R R 





sion, Harrison, N. J. 
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NEUTRALIZING 
CONDENSERS 


National pioneered the unusual design of 
these neutralizing condensers. Widespread 
use has proved the soundness of their prin- 
ciple and the honest quality of their construc- 
tion. All sizes have both plates insulated by 
lsolantite, and have heavy aluminum plates 
machined to a smooth rounded edge. 

Three sizes are offered. The smallest (Type 
NC-800, Net Price $1.80) is suitable for the 
RCA-800, EIMAC 35T, 50T and similar 
tubes. The next larger size (Type NC-150, 
Net Price $3.90) is for tubes like the HK-345, 
RK-36, 150-T, 300-T and 852. The largest size 
(Type NC-500, Net Price $7.50) is suitable 
for the WE 251A and similar tubes. 

The chart at the left shows the capacity in 
mmf. for various settings of the spacing be- 
tween the plates. 


NATIONAL COMPANY, INC. 








































Radio Operator's Practical 

Course Experience 
Complete in Studio— 

Telegraphy— Transmitter — 








AVIATION RADIO A new complete training embracing 

advanced work for amateurs, or opera- 
tors — twelve months’ study required for the average amateur to 
graduate — excellent opportunity for men interested in commercial 
airlines. Applicant for enrollment must be high school graduate, or 
college student. We confer degree — Science of Radio — to graduates 
of this course. If interested, write for aviation radio details. 








P. A. C. is an endowed, educational institution — not privately owned, not operated for profit, college rank maintained. Course con- 
sists of maximum knowledge necessary to secure Commercial Telegraph Second class, and Radio-telephone First-class government 
licenses. Course includes Wireless Code, Radiophone, Announcing, Microphone-Studio Technique, Service, Television, Police, and 
Aeronautical Radio. We are authorized to teach RCA texts. At the « ompletion of course you receive practical studio technique 
experience in our commercial broadcast studios located in the administration building, and experience as an operator on K P A C 

500-Watt Commercial transmitter located on the campus, owned and operated by the college), and inter-departmental marine 
ommunication experience 

If interested, write for Bulictin R 


PORT ARTHUR COLLEGE . Port ARTHUR (World-known port) TEXAS 


$100 for a RADIO KEY!!? QUARTZ CRYSTALS 


WORTH IT — but I only charge $9.50 


S semi-automatic key makes it easy to send! Dot stabilizer 











‘quipped. Selected main-spring. Marbleite finish base stays put erature Coefficients. X and Y cuts 
| ~~ metal parts. Proper height for tireless, rhythmic send- + { it yny practical specification 
; ew 1938 Mac Key only $9.50. Order Today! Also New Mac 

aight Key best ever — only $2.50. Write for complete dope on f mplete partic 














ner Mac items of tremendous help to radio ops 
Bell font Radi Eng. & ME Co. 
T R. McELROY—175 Congress St., Boston, Mass. —_ ‘“ te Radio Eng. & _ 
WORLD'S CHAMPION TELEGRAPHER ae 
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Radio Amateur 


January, 1920 issue of QST there 
an editorial requesting sugges- 
r the design of an A.R.R.L. emblem 
ice whereby every amateur could 


k brother amateur when they met, 

nia he could wear proudly wherever 
| t. There was need for such a device. 
| t-war boom of amateur radio 


br t thousands of new amateurs on the 
y of whom were neighbors but did 
each other. In the July, 1920 
; design was announced — the fa- 
mond that greets you everywhere 
Radio adopted by the Board of 
D rs at its annual meeting. It met with 
acceptance and use. For years it 
} n the unchallenged emblem of 
radio, found wherever amateurs 
, a symbolof the traditional great- 
hat which we call Amateur Spirit 

ired, rev ered, idealized. 
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rH LEAGUE EMBLEM, with both 
i g ler and lettering, and with black 
) er yackground, is available in either 
} pit safety clasp) or serew-back 


re 
| . 


tion, there are special colors for 
( ications Department ——— 


2 enameled background for the 


@ ‘ nameled 
OR OPS 


background for the 


lable in pin type only. Blue 

m ry in either pin or button style.) 
EMBLEM CUT: A_ mounted 

pri lectrotype, 55” high, for use by 
men on amateur printed matter, 


lett 3 cards, etc. 










EMBLEMS PRICED THE SAME 


50 cents. postpaid 


\ WERICAN RADIO RELAY LEAGUE 


VW rtford Connecticut 
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W8DPY Wins Paley Award 


(Continued from page 9) 


Sleepless for two nights previously, Stiles 
stayed on the job handling relief traffic continu. 
ously for more than 24 hours. When two relief 
operators arrived from State College, Pa., on 
Saturday night, he was in a state of nervous col- 
lapse bordering on absolute breakdown. In all, 
he spent 130 hours on continuous duty—without 
sleep, sustained only by “shots” administered by 
the doctor who had accompanied the relief party 

-supplying the citizens and relief agencies of 
Renova with their direct means of com- 
munication. 

To evaluate Walter Stiles’ entire performance 
is impossible in limited space. That through his 
efforts the 4000 citizens of Renova were saved 
untold misery and suffering is only a part of his 
accomplishment. Through his efforts they were 
fed, clothed, and protected from the dangers of 
disease and exposure. It can be said that he was 
prepared for the emergency; he recognized the 
need; he demonstrated incredible degrees of 
perseverance and technical ingenuity, as well as 
fortitude and courage, in fulfilling his duty as he 
saw it. 

But let’s not allow this “hero” stuff to go too 
far. WSDPY is far from the typical self-seeking 
“hero” of bad repute; he is, in fact, a real all- 
around ham of the finest type, as the A.R.R.L. 
Hq. gang discovered when we had the pleasure 
of entertaining him in Hartford for an afternoon 
and an evening following the magnificent Colum- 
bia luncheon. 

Now 24, he has been a licensed ham for 10 
years. He started in radio at the age of 10, when 
he sold garden seeds to provide the money for a 
crystal receiver. Four years later he passed the 
exam and got on the air with a 45 and 4 watts 
output. By 1933, at 20, he had worked 72 coun- 
tries and laid the foundation for a real ham lay- 
out. Now he is Pennsylvania Net Control station 


sole 


in the A.A.R.S. and technical editor of the 
“Mason Dixon Straddler,” 3rd C.A. publica- 
tion. 


His ham shack is located in an extension built 
on the rear of his home at Coudersport. Some- 
time ago he acquired a hundred acres of moun- 
tain-top land for antenna experimentation, and 
now has, among other little trifles, an 8-wave- 
length 14-Me. diamond with an 1800-foot feeder! 
He has a well-equipped layout operating on all 
and as for the new portable set-up—but 
Besides amateur radio, his 
is em- 


bands, 
that’s another story. 
hobbies include a miniature railroad—he 
ployed as electrician on the Pennsylvania Rail- 
road—complete with passenger and freight en- 
gines, modeled after full-size P.R.R. originals. He 
also had a stamp collection and is a bug on 
photography. 

In other words, he’s a thoroughgoing ham and 
a right guy, and we can be proud that he has been 


| chosen to typify the best in amateur radio for the 


year 1936. 
—C.B.D. 
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all passing the government amateur operator license examination was little more 
hout than a formality. Ten rather simple stock questions were asked, and the ques- 
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» new “70S” 





NEW MODEL 703S 


nmunications- 
crophone 

th a new con- 

nead. Gives you 


DOUBLE- 
speech fre- 
jue Price, with desk 
. $27.50 
See Your >er, or Write for Complete Information—Today! 


the Brush Development Company 


2nts pending 


...now 5 db 
HIGHER OUTPUT 


The new Shure 70SW “Communica 
ns-Type’’ Crystal Microphone 

with 5 db higher out 
st no extra cost! Produces clear 

>ng speech signals 


56% of the amplitic 
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INSULATORS 
ARE SPECIFIED BY LEADERS 


Wher : gners lay out their new rigs they naturally specify 
parts tha nd the gaff’* yet are priced right. It’ 
erefor st designers specify Birnbach because Birco 
yroduct the highest possible quality at the lowest possible 
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Recording Ultra-High-Frequency Signals 
over Long Indirect Paths 


Continued from page 12 


used. The only other likely source of trouble is in 
the r.f. amplifier stage which, by the way, is 
mounted on the chassis with the tube underneath 
and its plate circuit above the chassis enclosed in g 
National shield can. The important adjustments 
here are the location of the grid taps on the coils 
Ls and Ls. These taps should be adjusted until 
there is no sign of regeneration in the r.f. stage. Of 
course, if bypassing has not been done effectively 
in the immediately-associated circuit, the taps 
will have to be carried so far down in order to 
realize this condition that the gain of the stage 
will be seriously impaired. The usual fiddling 
with bypass condensers in power supply leads 
will be necessary in order to stabilize the if. 
amplifier. The two condensers Cio were found to 
be essential in this particular set-up. 

A refinement which will be found almost 
essential if the receiver is to be calibrated for 
quantitative work is a Faraday shield between 
the antenna coil and the grid circuit of the first 
tube. Such a shield may be simply made by wind- 
ing a coil of about No. 24 d.s.c. wire on a celluloid 
form, doping it well, then splitting the coil, baring 
the severed wires at one end and soldering them 
to a grounding strip. The antenna coil in this case 
should be made in the form of a thin pie. 

Another essential accessory is a voltage regu- 
lator for the power supply. We use the Delta 
voltage regulators and find them eminently 
satisfactory. Yet another essential with any but 
very low-drift crystals is an effective constant- 
temperature oven. The Bliley BC6 type oven has 
solved the problem for us. 


THE RECORD ANALYZER 


In any recording work it is one thing to pile up 
a mass of recordings and to study them super- 
ficially. It is quite another thing to work up the 
records into some form suitable for correlation 
work. With the early photographic records of 
hourly tone signals this merely involved measur- 
ing off the magnitude of each ‘ ‘pulse,’ ’ then getting 
means for each day or part of a day and the means 
for each hour of the day each month. The advance 
to continuous recording meant that a reduction of 
the records to give mean values, done in the con- 
ventional graphical manner, would take almost as 
much time as was consumed in the making of the 
original records. The need for some short-cut 
method led to a three-way rag-chew between 
Harner Selvidge, of Harvard University, Ed 
Sanders of WTIC and the writer. The outcome 
was a plan to use a bunch of clocks arranged as a 
primitive electro-mechanical integrator and op- 
erated by a series of thyratrons from the output of 
the receiver. This weird concept was christened at 
the time “unoe tagirleomptometuntimer’’ because 
it would probably do the work of eight girls, 
at the same time failing completely to tell the 
time in spite of its nine perfectly good electric 
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LEARN CODE RIGHT 


Tapes for Every Need Even Airways 
Send You Typical Messages by 


INSTRUCTOGRAPH 


It'seasy and practical to learn 
r improy e your Radio or 
Morse Code, any speed. Senior 
1odel with 10 tapes and Book 
Instructions - $20.25 
Rented at low cost) Junior 
model with 5 tapes and Book 
{ Instructions — $12.00 
Not t rented). Complete oscil- 
r equipment, less battery 
8 0. Write for details today. 
INSTRUCTOGRAPH CO., Dept. Q—7 
92 Lakeside Place Chicago, lil. 
Radio College of Canada 
863 Bay St., Toronto = ies 3 te. ol 
WE ALSO HANDLE: HALLIC RAFTER AND R.M.E,. 
SHORT WAVE RECEIVERS — MICROPHONES — VI- 
BROPLEXES TAYLOR TUBES ...CASH OR TERMS 


RCA Institutes offer an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools 
Also specialized courses and Home Study Courses under 
“No obligation” plan. 

Illustrated Catalog on request 


RCA INSTITUTES, INC. Dept. sT-37 
5 Varick St., New York 1154 Merchandise Mart, Chicago 
Recognised Standard in Radio Instruction Since 1909 
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PRECISION LAPPING 


HE activity of a quartz crystal is a relative measure of the ease by 

which it can be excited and its ability to start oscillating. Maxi- 
mum activity is obtained only by properly cutting the crystal from the 
raw quartz and then by carefully lapping the faces to an extremely 
high degree of planeness and parallelism. 

To meet these rigid requirements, Bliley Engineers found it 
necessary to develop specialized machinery for precision lapping. 
As a final check each crystal is examined by means of a sensitive 
electrical micrometer gauge and the faces must be within very close 
limits of being plane and parallel before receiving the inspector's 
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When you buy Bliley, you are getting the result of the finest 
possible engineering and production skill and workmanship. When 
you buy a Bliley LD2 Crystal Unit (40-80-160 meters) at $4.80, you 
are getting the best all-round mounted crystal for amateur use. 
Bliley Electric Co., Erie, 
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NEW HOLDER DESIGN 
15 SECONDS TO 
INSTALL CRYSTAL 

For All Bands 

GREATER STABILITY 
Plugs in 5 prong tube socket 
Beautiful Appearance 


MODEL AH HOLDER $1.00 4! %°u" desler 


IPOWER LOW DRIFT CRYSTALS: 
within 10 ke. or Choice of stock 


AH-10, 1700-3500 Ke. bands $2.35 
AH-10, 7000-7300 “ band 3.90 


VRITE FOR NEW LITERATURE 


Low Drift" Broadcast ond S Commercial 
Crystals Are Approved by F.C.C. 


Hipower Crystal Co., 2035 Charleston St., Chicago 
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clocks. The idea was later reduced to practical 
terms and applied to the more urgent problem of 
analyzing the seven months of continuous records 
that had already been made. The final equipment 
is shown in Fig. 5. It consists of a simple frame 
made of 2-inch by l-inch pine supporting a drive 
roll similar to that used in the recorder. This rol] 
is driven by a phonograph motor at a speed of 
sixty or more times the speed at which the 
original record was made. Mounted above this 
drive roll is a sliding contactor similar to the slider 
used in the dark ages on single-slide tuners. This 
slider makes contact with a strip of copper seg- 
ments cut according to the receiver calibration in 
5 db steps. When the pointer on the slider js 
located anywhere in the region up to 5 db above 
zero level the contact with the first of these seg- 
ments closes one of a bank of relays and starts the 
first clock. With each progressive 5 db in the 
setting of the slider an additional clock is started 
until the maximum-signal position is reached. 
At this time all clocks are running. In operation 
the record is run through and the pointer on the 
slider is held manually on the trace on the record- 
ing. At the end of any period the drive motor is 
switched off, the slider set to zero and the new 
settings of the clocks read off. Comparison of 
these readings with that of a master clock which 
runs all the time enables the operator, with a 
simple computation, to determine the percentage 
of time for which the signal had been riding at 
any level. These data are then ordinarily plotted 
to give a curve of signal level versus percentage of 
time. 

For convenience in taking curves of the diurnal 
variation in signal level additional dials having 
one hundred divisions were made up photograph- 
ically and cemented to the clock faces. For this 
work the analyzer was run for one-minute periods 
(corresponding to one-hour periods on the record- 
ing) and the percentage of time for each level 
read off directly from the one-hundred-degree 
dials. 

The actual mechanical and electrical arrange- 
ments of the device may, of course, be varied to 
suit the individual worker. The limitations of 
space forbid us to offer more than the basic 
idea. 

In order to allow simultaneous recording and 
analysis of the record the contact strip is mounted 
on the frame of the Leeds and Northrup recorder, 
the contactor being attached to the pen assembly. 
The same relays and clocks are, of course, put to 
work. The only disadvantage of this set-up is that 
it requires hourly reading of the clocks if diurnal 
characteristics are to be plotted. At the moment 
we are engaged in designing a crude camera, Op- 
erated from a time switch and arranged to take a 
picture of the clocks every hour. With this gadget 
installed it will be possible for us to engage with- 
out interruption in our ordinary ham work, happy 
in the knowledge that when the time comes for an 
analysis of a few months records we will only need 
to read off a couple of thousand clock photo- 
graphs and compute the percentages of time. 
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The Story of Amateur Radio 


By CLINTON B. DESOTO 


—— 


rP\HERE'S a topic of conversation in amateur 
D radio these days. It starts off with the 
question: “Have you read Clint DeSoto’ 
book on ham history? “Two Hundred Meters 
and Down’, you know?” 

And from then on almost anything may 


dey elop swapping of reminiscences over the 
good ol days memories of things long past 
and long forgotten, nostalgic trifles dredged up 
by this fascinating and absorbing account of 
amateur radio from its earliest days to its 
present grand estate. 

You owe it to yourself, as an amateur, to 
learn from this book the fundamental why’s 
and wherefore’s of amateur radio. You owe it to 
vourself, as an individual, to provide yourself 
with the evenings of thrilling entertainment 
surging between the attractive gold-lettered 
deep red covers of “Two Hundred Meters and 
Down: The Story of Amateur Radio.” 
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MODERN 
KEN-O-TAP 


The Practical Solution to the Modulation Problem 


| KEN-O-DRIVE 


The Modern Answer to Critical Driver Operation 


KEN-O-DYNE 
The Precision Method of Matching Output 
Tubes to Speakers 


Ask Your Dealer for Our 16 Page “T" Line 
Catalog Which Contains a Large Selection of 
Modern Audio Circuits. 


Kenyon Transformer Co., Inc. 
840 Barry Street, New York, N. Y. 
Export Dept.: 25 Warren Street, New York, N. Y. 
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OST Price 
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300 Main Street Springfield. Mass. 
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SP CER GRAPHITE ANODES 


Graphite anodes will not melt or 
warp at any temperature, no 
matter how much above the 
melting point of nickel, molyb- 
denum, tantalum. Speer *proc- 
essed graphite anodes produce 
better, more uniform tubes 
with increased useful 
power and life. 


Write for list of 
tubes using Speer 
Anodes and 
booklet. 
Patent No 
1,982,821 
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TRIPLE TUNED I-F TRANSFORMER 


High adjacent channel re- 
jection 30 kc. wide at 20 
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Easy alignment; no cathode 


»scilloscope necessary 


All trimming condensers 
tuned from top of shield 











Compact Size 
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diode 3.50 List 


165 ke. 
4165 ke. 


V/] l'ransformer, 
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ALADDIN RADIO INDUSTRIES, INC. 
466 q W. Superior Street, Chicago, Ill. 
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Fundamental-Reinforced Harmonic- 


Generating Circuit 


Cantinued fron page | 


is curried through any of these harmonies, and 
power output can be taken from each harmonic. 
Because the plate circuit of the harmonie gener- 
ator is coupled back to the erystal oscillator, it js 
not desirable to couple the load direetly to the 
tank circuit of the harmonic generator, and 4 
coupling condenser is therefore recommended 
This coupling condenser is made variable to eon- 
trol output and loading. 

Other coupling arrangements than that indi- 
cated in Fig. 1 are possible; for instanee, the two 
| coils might be link-coupled. This would offer the 

possibility, with plug-in coils in the harmonic- 
amplifier plate circuit, of having an individually- 
adjusted link on each so that the proper coupling 
would be established when the coil was plugged 
in. 

Regeneration or a tendency to self-oscillation is 
prevented in the harmonic generator tube because 
of the by-passing effect of the tuning condense 
across the plate coil of the crystal oscillator, and 
no trouble will be experienced on that account. 
The circuit is so stable that grid-leak or cathode 

may be used in the harmonic generator: 

however, battery bias is preferred since it protects 
the tube in case the oscillator stops. The tube is to 
all intents and purposes a Class-C amplifier and 
the same protection should be afforded it as any 
other tube used for that class of service. 

Because the circuit will generate all orders of 
harmonies, care must be used to tune to the 
proper frequency. The third, fifth, sixth, seventh 

and eleventh harmonies just won’t do in amateur 
circles, and some means for determining the fact 
that the fourth or eighth harmonic is being gener- 
ated must be at hand. A simple way to make sure 
is to build an old-fashioned absorption wave 
meter with a small lamp in series with the coil 
and condenser. With such a means for determin- 
ing frequency bands, even if only roughly, the 
amateur is pretty sure just where he is and there 
will be no danger of a ticket for out-of-band oper- 
ation. The likelihood of picking the wrong 
harmonic is of course much greater on the higher 
frequencies than on the lower, and this should be 
kept in mind. 

The erystal oscillator circuit is one that has 
been in use here at W1QP for a number of years, 
primarily because it is easy on the crystal and 
heeause full output may be obtained from the 
tube used. A plate efficiency of 64 per cent for the 
erystal oscillator is usual, and r.f. crystal current 
is of the order of one milliampere for every milli- 
ampere of plate current. The circuit in the cathode 
lead of the oscillator is tuned roughly to half the 
crystal frequency; i.e., for an 80-meter crystal, 
the cathode circuit is on 160 meters. The cathode 
coil, which may be a 100-microhenry coil for our 
purposes, is shunted with a 100-uufd. fixed con- 
denser. The grid resistor should be of the wire- 
wound type, and is connected between the grid 
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35c each 
3 for $1 


A.R.R.L. 


West Hartford, Conn. 








ORIGINAL UNIVERSAL CLASS B 
TRANSFORMERS — NOW IMPROVED 
MATCH ALL TUBES 
50 Watts Audio, Per Pair.........+.+++- $4.95 | POST 
100 Watts Audio, Per Pair.........-+-+++ 7.75 |} PAID 
ONE YEAR GUARANTEE 
Write Today for Big Free Data Sheet 
DOUGLAS RADIO PRODUCTS 
BOX A? DOUGLAS, MICHIGAN 
Earl |. Anderson, W8UD 
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SPECIAL TO AMATEURS 
Piezo-Electric Crystals — $2.50 E6Sauw 


Until supply is exhausted . . . we offer small 80 meter band 
crystals unmounted; accurate calibration, excellent oscillators. 
Limited quantity. 


SCIENTIFIC RADIO SERVICE 


“The Crystal Specialists Since 1925." University Park, Hyattsville, Md. 
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to 80 cents per hour. If you can copy 15 words per minute, write 
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ser the amateur. 


N litle Price 
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ns Pre-war 
Out of Print 
| ber Stations Pre-war 


Out of Print 
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alled Rules & Regula- 
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5 f The A.R.R.L. Out of Print 
See No. 13 
Amateur’s Handbook $1.00** 
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\Amateur’s License Manual 25c 
ks for the Radio Amateur $0c 
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I'ype A) $1.00 
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U.S. A. — $1.25, 
elsewhere 
THE AMERICAN 
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and the cathode end of the tuned circuit. The 
constants of the plate circuit of the crystal os. 
cillator should be proportioned to give a Q of 12. 
To determine the proper constants for this Q, 
reference may be made to the March issue of 
QST, in which a detailed explanation is given for 
determining the value of any tuning condenser ip 
terms of the plate input to a tube.’ On the aver- 
age, one uwufd. per meter is a good value for 
crystal oscillators. 

In the harmonic generator circuit, normal 
values of grid voltage and grid coupling are used. 
The grid coupling condenser need not have more 
than 50 usufd. maximum capacity and it cer- 
tainly should be variable. The amount of coupling 
used is determined then by the grid excitation 
needed for the particular tube being used. For the 
807 3 to 5 milliamperes grid current is plenty. 
As in the case of the crystal oscillator tube, the 
plate circuit of the harmonic generator should be 
so designed that it will have a Q of 12 if possible. 
Should the circuit be built so that it will tune to 
several high-order harmonics with one condenser 
and coil arrangement, the highest harmonic 
should tune where the condenser capacity is at a 
minimum. 

The action of this harmonic generator depends 
upon decrement; that is, there must be a falling 
off of the voltage amplitude of the output power 
before the next kick is obtained from the funda- 
mental frequency. To determine just what order 
of decrement exists, work is going forward to see 
if it can be shown on the cathode-ray oscillo- 
graph. Some progress has already been made in 
that direction and some interesting results should 
be obtained. There exists even the possibility that 
an 80-meter crystal-controlled circuit may allow 
us to operate on 160 meters with this new device. 
~ 1 Reinartz, “How Much C?”, QST, March, 1937. 





Improving DX 
Continued from page 29 


is a well-thought-out one and at the present writ- 
ing is being voted upon by the member-societies 
of the Union. It provides, among other things, 
that all the member-societies agree to the follow- 
ing subdivision of the 7-Me. band: 
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How would you like it? Think it over Would 
it not facilitate your DX work? In return for 
these benefits, would you be willing to give up 
your rights to work in the frequencies not therein 
specified as available for North American ama- 
teurs? Both the Editor and the Communications 
Manager invite reactions. 
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3 NEW TUBES 
3 5 4 = D Amplification Factor 2 2 
3 5 4 - E Amplification Factor 3 5 
3 5 4 = - Amplification Factor 5 0 


SEND for operating data and curves on these 
new Gammatrons. All types are 150 watts 


RATED plate dissipation. 


(Hentz er GK KAUFMAN () 
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WE CAN HELP YOU TO KEEP YOUR 
QST's IN ORDER 


readily you can find the issue which you want, and the appearance of the station 

will depend upon how you keep them. The binder fills both of these needs. De- 
signed to hold twelve issues of QST and an index, it permits the copies to be placed in 
as they are received, or removed at will without mutilating the copies. It is a binder that 
you can be well proud of, and with each binder is furnished a set of labels, with the year 
marking, so that you can designate your yearly files. The binder is available only in the 
United States and its possessions, and the price is $1.50, postpaid. 


| HE value of your QST file for reference purposes will depend entirely upon how 
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How Would You Do It? a 


SOLD BY JOBBERS (Continued from page 26 


1 —panel for switches controlling 110 v. ac. 
power. 

J —key. 

K—tools, QSL’s, neon bulb, plug-in coils, ete. 

The shelf at L is mainly a support for the 
bottom of the structure. It can be used for the 
speech amplifier and its power unit, and also to 
accommodate magazines, books and the mis- 
cellaneous boxes of serews which, I believe, js 
standard equipment in every amateur station. 
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The space H may be made as a sort of pedestal 
setting inside the space for the receiver, and the _ 
receiver rests upon it. The writing desk is hinged 
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and telephony, Morse telegraphy and railway Panels may be used on the shelves that slide | 
| 




















radio telegra 
oe - A y be b - K., radio «Out, if so desired. The top and bottom shelves are . 
work. S established 1874. All expenses low. Catalog free. _ put in permanently while the ones in between r 
DODGE’S INSTITUTE, Day Street, Valparaiso, Indiana | slide out in case repairs to the apparatus become lt 
= necessary. | ai 
PER Powerful I think this rack would be inexpensive as the & 
CRYSTALS Reliable whole thing is made of 34 inch by 12 inch lumber 7 
,KC&SKC. $185 3500 or 1750. . $1.65 and enough lumber can be purchased for about | 
SKC 40-80-160 four dollars. 
PETERSEN RADIO CO. Honorable mention, for designs which were . 
COUNCIL BLUFFS, IOWA still on the list at the final judging, goes to the | $ 
nerly Omaha Crystal Labs following: | R 
| WIEZV, HZK, IMV, JJZ, 2FQK, JSL, 3AYS, T 
- ; _ GBC, GJT, 4BDE, 6DBF, 9GBM, 80MM, T 
PROGRESSIVE Ill 9FKO, VE4MU, 4QP, J. L. Pratt, Roland Abell, T 
per il E. A. Krampert, H. R. Wahlin, Keith Hender- . 
built with Cee Ce son, Chas. Zrinsky and N. F. Van Gelder. ; 
7 ae —sre 1 
Cosnam! ine Here are the rules geen drys — = H 
pet 1. Solutions must be mailed to reach West H 
TR AN FORMERS Hartford before the 20th of the publication month H 
AND CHOKES | of the issue in which the problem has appeared. 
gives you highest per- | (For instance, solutions of problem given in the 
formance atlowestcost. March issue must arrive at QST’ before March y 
° ‘4 20th.) They must be addressed to the Problem t 
GENERAL | Contest Editor, QST, West Hartford, Conn. 
TRANSFORMER CORP. |p 2. Manuscripts must not be longer than 1000 
518 S. Thr t., Chicago words, written in ink or typewritten, with double : 
(‘or wed i pag )) 





Say You Saw It in QST — It Identifies \ nad Helps GST 





stal 
the 
ged 
ete. 
lid 
are 
een 
me 


the 
ber 


out 


ere 
the 


YS, 


ell, 
ler- 








































A MINIATURE 
OSCILLOSCOPE 


ATA 


LOW PRICE 


The Type CRM Oscilloscope 
employs the little RCA-913 tube 
having a one-inch screen. In 
spite of its small size, this new 
equipment is thoroughly practi- 
cal and is quite satisfactory for 
routine measurements in the 
amateur station. The circuit in- 
cludes a power supply with con- 
trols for brilliancy and focus, a 
potentiometer for controlling the 
amplitude of the horizontal de- 
flection, and a built-in 60-cycle 
sweep. This latter is particularly 
convenient as it permits checking 
transmitter operation with nocon- 
nection other than a pick-up coil. 


NET PRICE $11,1° 


Without Tubes 





NATIONAL COMPANY, INC. 


ALDEN, MAS 








WE OFFER — 


SPECIALIZED PERSONAL SERVICE of genuine value 

that is not available from other jobbers 

TIME SALES of all receivers and transmitters with terms 

arranged to suit you and 6% finance charge. We finance 
rown paper. TRADE IN your equipment for the down 

payment 


lete stock of all amateur apparatus at net prices 


TRADE IN YOUR RECEIVER 


eivers shipped on ten day trial. You need send but 


$5.00 with order, balance C.O.D. These receivers in stock 


RME-69s Complete $151.20 
The new 1937 Breting I4s 108.00 
The new Patterson PR-15 109.50 
The new RCA ACR-155 74.50 
RCA ACR-175s 119.50 
The new 1937 Super Pro 238.14 
The new Hallicrafters 1938 S16 Super Skyrider 99.00 
The new Hallicrafters Sky Challenger S-15 69.50 
Hallicrafters Sky Buddys 29.50 
Hallicrafters Sky Chiefs 44.50 
Hallicrafters Ultra Skyriders S-10 99.50 


TRADE IN YOUR TRANSMITTER 


All Harvey, RCA, RME, Temco, All Star transmitters 
at net prices. Sold on terms to suit you with two years 
to pay and 6% finance charges. 


HENRY RADIO SHOP 


211 North Main Street BUTLER, MISSOURI 
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Some 
| Value! 


Genuine oil-impregnated oil- 
filled high-voltage condensers 
in round cans. 

e 


Hermetically sealed. High- 
tension pillar insulator termi- 
nals. Positively seepage proof. 


* 
1000, 1500 and 2000 v.1to 4 


mid. Mass produced for lowest 
| prices and genuine quality. 


DATA... 


Latest catalog just off the press. 
More pages. More items. 
More choice. Ask your local 
supplier or write us for copy. 
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Where #o Suy, ft 


A directory of suppliers who carry in stock the 
products of these dependable manufacturers. 











CHICA 


CHICA 


CHICA 


DUL 


KANSA 


OMAI! 





CINCIN? 








. 
833 W. Jackson Blvd 
lied Radio Corp. 
NO!S 19 S. Wells St 
nds & Edgerton 
901-911 W. Jackson Blvd 
1i0 Service Company, Inc. 
HIO 633 Walnut St. 
teinbera’'s, Inc. 
HIO 61 E. Goodale 
ell Radio Parts Co. 
;AN 5027 Hamilton Ave 
: Brothers, inc 
171 E. JeHerson Ave 
sities Co 
hwest Radio 109 E. 1st St 
MO 1012 McGee Street 
te Applebee Company 
2855 Farnam St. 


BRASKA 
lio Accessories Company 


¢t mecessart imp endorsement by OST of the dealers or her equipment sold by them. 


ST. LOUIS, MO. 
Gordon Radio Company 


SE 


BUTLER, MO. * 217 N. Main & 
Henry Radio Shop 


CHICAGO, ILL. 833 W. Jackson Blvd, 
Allied Radio Corporation 
CHICAGO, ILL. 701-911 W. Jackson Blvd. 
Wholesale Radio Service Company, Inc 
CHICAGO, ILLINOIS 25 North Franklin Street 
Electric & Radio Supply Co., In 


Walnut Stree 


CINCINNATI, OHIO 633 


teindDera nc. 


CLEVELAND, OHIO 


9073 W 
Northern l 


hio Laboratories 


est 85 Stree 


CLEVELAND, OHIO 610 Huron Rox 


oldhamer, Inc. 


COLUMBUS, OHIO 178 N. 3rd Street 


Hughes-Peters Electric Corp. 


DAYTON, OHIO 140 E. 3rd Stree 


Burns Radio Company 


DETROIT, MICH. 171 E. Jeferson Ave 


Radio Specialties Co 
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Where fo Suy, it 


A directory of suppliers who carry in stock the 
products of these dependable manufacturers. 


FLINT, MICH 203 W. Kearsley 


hand Radio Specialties 


RAYTHEON 





INDIANAPOLIS, IND. 34 W. Ohio Stree 

Var kle Rad | 

: — AMATEUR TUBES 
KANSAS CITY, MO. 1012 McGee St 

Burstein-Applebee Company CINCINNATI, OHIO 633 Walnut Street 
Steinberg’s, Inc. 
MINNEAPOLIS, MINN. 1124-6 Harmor CLEVELAND, OHIO 2073 West 85th Street 
ew Bonn Co Northern Ohio Laboratories 


RME 


Xana 


RECEIVERS -- PRE SELECTORS 


AMATEUR RADIO EQUIPMENT 


RADIO MFG. ENGINEERS, Inc. 
PEORIA ILLINOIS 


INSTRUMENTS 





CHICAGO, ILL. 833 W. Jackson Bivd 
Allied Radio Corporation 
BUTLER, MISSOURI 211-215 N. Mair 
Henry Rad hor 
CHICAGO, ILL 201-911 W. Jackson Blvd 
Wholesale Radio Service Company, Inc 
CANTON, OHIO 6% yscarawes Street 
CHICAGO, ILLINOIS 25 North Franklin Street 
cClectric & Kaa pr Lo ne 
CHICAGO, ILLINOIS 2 South We 
Hinds & Edaarton 
CINCINNATI, OHIO 633 Walnut Street 


steinberas, Inc 


CINCINNATI, OHIO North Bend Road, Mt ry 
Jos. N. Davies CLEVELAND, OHIO 610 Huron Road 
10ldhamer, Inc 
MINNEAPOLIS, MINNESOTA 1124-96 Harmon Place MINNEAPOLIS, MINN, : 1124-6 Harmon P 
Lew Bonn Company Lew Bonn Co. 
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(Continued from page 86) 
spacing, on one side of the sheet. Diagrams and 
sketches may be in pencil, but must be neat and 
—“<— 

All solutions submitted become the property 
of Os? , available for publication in the magazine. 
_ * The editors of QST will serve as judges, 
Their decision will be final. 

Prizes of $5 worth of A.R.R.L. station supplies 
@ Single 40 Meter a : : — 
Crystal & rr or publications will be given to the author of the 
ds solution considered best each month, $2.50 worth 
eac oe Battery of supplies to the author of the solution adjudged 
otuntnee With second best. The winners have the privilege, of 
Coils for 5-10-20 course, of stating the supplies preferred. 
and 40 Meters D. H. M. 


-0ee @ 
Type HFM 


Portable Crystal Control 


7000-—60,000 Kc. 
PHONE — CW — MCW 





H-F-M ameccam 
TRANSMITTER 
$48.00 Our hero, who is getting along so well these 
days because of the help received from this series 
of problem contests, is fast running out of prob- 
lems. We can see that our readers will have to 
step forward with some of their own troubles if 
this department is to be kept going. The quantity 
of solutions received is excellent. We need some 
suggestions for problems—we need ‘em badly. 
Can it be that we amateurs have the ham game 
licked?— Eprror. 


TR-6A6" 


ating Rec'vr 
Jensen 

Speaker 

y Coupled 


"Type 
@ Non-rad 
@7 Tube 
Dynam 
@ 6E6 Un 
Oscille 
@10 Wat 
@ 100% Modulation 
@ Duplex Operation — 
PHONE @ MCW 
TRANSMITTER— 
vER New Beam Power Tubes 
$39.75 ; 
4 ‘ 


RADIO TRANSCEIVER LABORATORIES The RK-48 is the beam counterpart of the 

8627 — 115 Street, Richmond Hill, New York RK-28. The ratings of the two tubes are approxi- 
mately the although the RK-48 will give 
somewhat higher plate efficiency. Tentative rat- 
ings and characteristics are 


attier 


mtinued fr 18 
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same, 


Improves Your ‘Fist’ 
Cuts Insist on The Genuine Martin 


10 volts 
5 amp. 
2000 volts 


Filament voltage 
Filament current 





man 


Effort 


VIBROPLE X 





in Half 


Simply press 
machine does 


JUNIOR 


ever— 
the rest 





AUTOMATIC K E Y 


Plate voltage, 
Screen voltage, ma. 
Plate dissipation, 
Screen dissipation, 
D.c. grid current, 
R.f. grid current, mas 


400 volts 
100 watts 
35 watts 
25 ma. 
S amp. 


bias should be —100 
and sereen voltages. 


Tha 
max 


maANX 


As a Class-C amplifier, the 


volts at the maximum plate 


ONLY 
$49.50 


Smal! - re 
compact. La ge contact 
points. Bia apar ined 
base. A w priced key 
with ws ens 
Vibroplex t 
Other 
and $19 


with the plate load adjusted for 


the following data are typi- 


In operation, 
maximum efficiency, 
eal: 

2000 volts 
400 volts 
100 volts 
160 ma. 

75 ma. 

93 watts 
1.95 watts 

10 ma. 
225 watts 


Plate voltage 
Screen voltage 
Grid voltage 
Plate current 
Screen current 
Plate dissipation 
Driving power 


Vibroplex’s machine speed, superior 
signa! and effortless operation assures 
the user the fastest, best and easiest 
way to send. Experienced operators 
know this — that’s why over 100,000 
of them use only the Vibeaston key. 
stest hand sender — less than half the effort. Easy 
to learn a se. Easy to own. Order to-day! Insist on the 
Genuine \j Vibroplex key. ~ 
Accept n . te. Liberal al- Grid current 


lowance plex. Money FREE Power output 

order or registered mail. Write for 7 i 

+ Sat ae The RK-4S and RK-28 are identical in appear- 
ance and basing. As with the RK-47, the beam- 

forming plates are connected to the suppressor 


THE VIBROPLEX CO. Ine. 
832 Broadway New York,N. ¥. 
pin, and this connection should be grounded. 
Incidentally, there is no benefit to be gained 


by operating either of the new beam tubes with 


$17 








Faster thar 
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(4 positive potential on the beam-forming plates. 


YR ADIO 


PERATING: 


Prepare for Gov't License Exam. 


RADIO 
CODE @ I 


Day 


ERVICING: Includin 
ECTRONICS @T 


and 


NEW YORK YMCA 


Ei 


Short Wave $ AMATEUR 
LEVISION 


Evening classes— Booklet a request 


SCHOOLS 


i Weet 63rd Street, New York City 
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Doing so does not increase the output, and prob- 
ably has no effect except to use up some electron 
emission which might otherwise be usefully em- 
ployed by the plate 

G. G. 


ind Helps QS7 





